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(57)Abstract- 

PROBLEM TO BE SOLVED: To obtain a device 
for degassing deionized water in order to inspect 
and package contact lenses by passing the 
deionized water through plural gas permeable 
tubes in a vacuum chamber, measuring off the 
specific volume of the deionized water subjected 
to the degassing by precision measuring pumps 
and delivering the water to respective 
distribution points, thereby facilitating the 
inspection of the lenses. 

SOLUTION^ The deionized water is supplied to 
the inlet of a degassing tank 122. The deionized 
water in the degassing tank 122 is branched to 
the plural tubes arranged at a manifold and are 
joined again at a discharge port 126. The degassing tank 122 is operated under a low 
pressure (4 to 25Torr) by driving a vacuum pump 128. This vacuum pump 128 is 
connected to the degassing tank 122 via a pipe 130 and discharges the excess air 
through a pipe 132. The deionized water is discharged outside from the degassing tank 
122 through a discharge pipe 126. The precision injecting pumps 140a to 140c measure 
off the volume smaller than 1ml of the deionized water and feeds the water to the 
respective distribution points. 
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im&mn agtovxhs^^M^xsrasi© 

(a) mm.?>m 1 o^w M^x^-vyrsrssffiL 

U *&iei!3JBU>X«i$EfcJ\ COiSlffltl/yXOH 
{cijS^*#A-r 1 <E>git#:#l8*EiIi'r3SiS 1 OX U 
-At, 

(b) HufBU^X^rmfie^ 1 ©JttJIX-r— fa >fr%m 

>xmmmtm^~t>^ * b isisxmm?>mcffi.fott 

mXirztzib<Dm 2 tDffifc¥.&%ZW-?&a>* 2 bis 
VTt, (i i) ffiiS$3S^«y K*ffifB£ l ©M 
IXf- -> a >7>6f! 2 cojaaxx— -> a 

i:, 

(c) * , Xffi#Lfca^^>7j<^SijISm2cD^t«:^S'\ 

(d) eP3ss«nr<s=i>^^hu>x*s»Bisa» 
<Dm3<Da>2i7 bis>x**VT*m*trcm2<Dyis 

-At, 

(e) Hijien^-y h #3*^84:31 1 ©»tf«Bf&#®*f|s 

ft l t hub s u>xttm&m io^ut*^ wi em 2 © 

'J 7^2t5 a y h D-5^Iit5 bgi 

Mo 

-rvT-^a-^-rs^T^^T, (a) Jlfcf 
^tfX&^-fSXSi:, (b) Mfd©;tfXffi£Lfc, '> 

*-BEtwtsisiu (c) «atoa, *rtsjM>r*> 

tut ri> W -5r - f * + y T *■> 6 g ic^ 0 m £ , O 

aswrsigfc, (d) m?,uisX£Mffim£.m&i&7i< 
^-wcmm?%rc&Mm^'y>r—is*\ y tjc^ 

BJ^^^ife^fittSlii^oT, (a) 

(b) ButBR^-v^^OrtgPtc^Of^tte 

^O^Xjgiltt^-i-Xi:, (c) WSSfltt-f^->** 
#JIB1SS!c©^ r XSji1t^3.-^*jiLTj||5fc4i)0£E^J 
e*£ifiS*S#©i:, (d) HufBtfXS^LfdBK* 

(e) j}s\m&Lrd$t'(*>7i<.<D im\z*)'j>te^m*w\ 
0 t othuie^ih^^v h^f? ffi-rmmm-S'j^yx' 



(2) *f Hfl¥ 1 0- 1 0 4 7 7 

2 

It'Pte < 4: fe 1 «x.?.gBo 

[0 0 0 1] #SMBtt, *Hf#fFtBISfl258, 557 ( 1 
99 4¥6fll 0 BtBSI) *3itJ : *S#fFmiHm432, 95 
7 (1 9 9 5^5^ 1 BtBID (ifBStSSWO** 

[0 0 0 2] 
[0 0 0 3] 

[flasoa*] m.7*.>&.^>ztbisyX(om&K-o^T 

f±, *H^fI^4,495.313 ^ (Larsen) [3)^4.640,489 
■Sf (Larsenflil) , Ir)^4, 460, 336 ^ (Larsenftil) , |S||g 
4.889,664 ^ (Larsenffi) , *5 £X$mW&. 039. 459 # 
(Larsenfti!) tffitttffcS Cr^T*tbg@AK9«}S 

*) o 

20 [000 4] 

2mx4m<Di&BmTis- (saw icM^fctuS 

SijiXa-feX^rP^b/cfeOT'^So ^W— ttS-g-K 
J:oTl/>XlcM«ft, COlxVXtiSJfrA^^Dn 

Sft5. 

50 [0 0 0 5] *B1$fFgi5. 080. 839 *§*5«fctf|B|SII5.094, 

609 mtzti^tu Macswtftew^^tifcty 
^Tkft-rs^a-lrXfe^tf, n^i- bisyx^imyt 

■vis>x^7m^ mftfrt>mw-f<Dicm-? 

40 Xa-trX©S$|lS(cfcv^T, HWfflO^aA^zk^g 

c^tc^-r^o cftit /^>y-y— ©<f -eu^xos 
«*SFwa7kfti*«fca r U'>xo«»Tj- 

fig^tlS J: 5 let 5 fe46T^S 0 
[0 0 0 6] *H«fI^4.961.820 # (Ctt£>#tBISiA 

Xatru^xyx^- (^<n) tcruct-bis-;i 

50 t£ft2>m?)7 5.*—bfrlbBl$.-£n%o 
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3 

[0 0 0 7] 

5.080,839 #fe<ktf|RlS5.094.609 mi. 7j<*P:/n -tzX 

tpfii Liyyx^is^mmmvf&mt % mem Lfc gift 

[0 0 0 8] 

#ffi^A03fcS#ffF £fcJE!fg994. 564 

hu^x©zkftfca»««v>te*»*«ifio3i#fr6 

tt, *a«AU:«**BI«Fi ! l : miS»258 1 556 # OSB© 
[0 0 0 9] ^CT% *»«H©BWtt, =3V$r*hU:/ 

[ooio] ^e.^ wvx©* 

*+U7©B^ UvX*»ft*Hi:*c:fcfe*aK©B 
W7fe§o fit, eiftUvX«2E->x^Atc*5ttS«l 

[ooi i] ^offi, ^xffi#Lftfl(i>r*>'7j<*T*uv 

XfclfcSTacfclCcfctK aftUvXftttOIRteKofc 

[0 0 12] l/VXt*f»«T03y»h 
l/>XfflS7U-A*t«U WftgLftK^*> 

OA^*»t»fc*f7 3 % v7hn>^^hbyXoeS(it 

t> ±ao*»ttic, ^«u>x*a«tc*iioT, « 
awp>xo9>f>^69i0^«E^xxA*wiin'r 

[0 0 13] *fg«B©fc3— 0<DSWti\ tfXtfcSLfc 



(3) WM¥ 1 0- 1 0 4 7 7 

[0 0 14] ««jc, #58Wtt. attUvXHOEOHifc: 

[0 0 15] ±^lt, *B«FlffcblH^258. 

654 # : r^>^^ H/VX«^>Xf 

u ^x^^tc ra c * 5 £9 l fc t <£>-e % £ c £ »9 
xm^^ uvxjt^w^JBttfcricJB-r s 

[0 0 16] 

[0 0 17] 3y>*hU>Xgl«JS8I 

*S^ltmiS^258, 654 r 7 j<ftl^(7)=3 
hU>X*«J»5S/X-rAj ) tc&SJ^fcglft 
JO «l3B9-f >-e*«*tU *S^ffiMffI994, 564 *f (» 
ru>X«aE*ttl3J:tf*IU ) fc&S<fc3 

[0 0 18] (*ft*rntX) *»Wtt, «l**fc=i 
g5hlTl<^@^STU>X^7^^^U7 
[0 0 1 9] 0 1 tC^b/ci@^^:/^y^-> ? ^'VUT2 

u * y h T* a 5 7 ^ y *r — i?* * U T J t£ *^ § * CD 
K*6jA^:7 ^ >^ 33a^33b (33a <Dfrtfm 1 ^ 

^HWffftBIHffiSQS. 607 *f : rii^ffiU^ 

X/^y^r-^J ) »cBU<IB«*nT^*o ^-X3 4 
cD^fflJtcti:. K*5i^y^y^3 1 a, 3 1 btfKtfT* 

50 * 6ft*ftav^ j f>aafC}bHt*ffl ! a • a«g»f¥h:S3v^T 
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£^ hU>X«\ *HWW : S4.691.820 9 (Martinez ; 

U7Jcfe§77^3 3 a, 33 b 

am) j jg«o»fi3 2 tttovktimmtc*~b>Km 

[0 0 2 0] ^RS3 6ttSfc, Ii«^fflV-^3 7 

o"pK-f*>7)c*i»5g-r*mi, 
^-;l/'r^^^)^cfflv^6n^^^^>> ? 3 9#{i*s 0 

[0 0 2 1] X8PW3 4ttSft, ±«C&SJ|^ 
U »y/^3ia*«^*a« , r*»635p*¥ffi3 4a^ 

[0022] 02 UyXi»«S^XfAc04 5 tv^ 

*afltr*ffii«4 oo*H3*tf»2o?yi o a**tf 

l Obm #«Hc«IHIB»cWJ6nfc»&KV4 l 
H:;^ir-5;*+y7lc:«dU «SBWfr&fcf>4 l a 
/c r£—m<Ds ^y^r- ^ S o cn^tfMf^tf 

Vtt, /^y*-— i/**VT<D&&yv*3 la, 3 l b 

4 2 a, 4 2btt, T(cStfffl/h77^3 3 a, 3 3 

/^y-5r— $;^|aHE-r*(D*l»±-r*o «4^l/7 h l 0 
0#ffl"Jtc«, 3ffl0^ffl<07X4 3 jWRtf&tl 



(4) RflSW l 0 - l 0 4 7 7 

6 

vXHaE^X-rAteRBU Sfecn^eKO^t*- 
F^S^XfAWt§/':W4 4 a, 4 
4 b 6 tl*o SH5 4 5W(i> ^'^-^ 
t U73 OlCfc^TK^UWc?^:/^ 8#A9i&tr 

[0 0 2 3] El nc^LfciSic, *U^nbfu>«o 
UVX+t U72 0lcte\ zo(OlWtf*5o — oti. 

a»u>x«t*^^xAT*ix>x*** , r*iB<o*-v' u 
So cneo^^y-s>>^urti, bt£(071/-t*« 

S!fl9K:H:l«JBU--f*;l/a0 4x4WX»tH 6ffl«»S 

[0 0 2 4] /^y^— S^+UTttOVv?, ^b-y 
*Xf—>3>lc*S«BE^Uyh l Otcffifi^nSo 

J:547l/- •eoHJia6a|8*»*K: , r*fea6. 4x4ffl 

. 8m<DTU- tc^TS 0 /^y<r-^+';7*8*lft« 
JE^W h 1 0&, OV^3>^7t\ El 1 0 t 1 UC 

nat^i^y h i ott&icmmznz&'^y 

1 0«\ C^7^a3 y^7T*l/>X8«xiJ7S 
t^s^n§o C co U > Xg«x U Z T , ^XM^ 

50 U 7^I^^g«g«x U 7^^x. ^ J; ^ 3S2<D7*U 
*y htvVyfffll^n^o 

[0 0 2 5] (Sfl^*>7kO#Xj£#) *$£Wte, *@ 
[0 0 2 6] /^*y^— ^■vUT4"^;l/tC)3JJ-r^'>7KCD 

koniiTj»j(ppBbktto»gi*««4i:, is>x*mm<D 

BWifr*4. 495, 313 J=3 JcB5»xX'r7!/*ifO 

v^T*7)ca^a-bXU:*i^Tfltt>f*>*tX»snSo 
[0 0 2 7] t£ZT\ 7j<ftl7 P n-feX^Tb/cmT 
^«oSattU>XO*mc»BLTv>*2:fc^* 

50 ^ffite^-rscfctffcSo ^^-rsi:, eftft^B^ 
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[0 0 2 8] *®^FffiSSfg258, 266 9 : 
Bffitt^'J 14 * U>XfcU>X*7Wffc&*< If O 

^ey^lyX— ht% ^UV;K-h (Polysorbate ) 8 
O&SWitween 80, tween 80k° * H^igq n n£-e£0 6n 
Tl^o tween 80£}§?K 1 0 0 2 5 gPgj^Oil 

'J 7 2 0 rt«:»KiT-f 5<k 9 tc4§^ CttJ:D 

oi-5. oM%T*fc<ti/\> ^ffiffittaia. m^o^ 

[0 0 3 0] »»*<&J1WffittSJ<D»fitt. ±t?a^fc 
l*KBOTKff»*L^. «*tf, K-Y*>7kl 0 0 
7J*3D 5 0«<k9ffi<T«fcv\, c<D£ 5 

tu WHIS1»d«rHfjeo«*WTK:T?**o 
[0 0 3 1] *«E«IL«:«(*9^>fr6(ttEE (AM 

^TcK>. **V^i7W^— ^**U7te=i:/ir£ hi/ 

U>Xcom (seed) N feSWi/^y ^— Z?*v V T 
[00 32] BK*V**#X«***£««\ 03- 

tt3?H4tttfx««a-9 h 1 2 2<ommrs&^yj 

[p]WfS0T*feSo fltt-r^-V7jcfr±. A^-f^l 1 2£rffl 

[0033] si>r*>7kttov^, 7j<*^$nTt^ 

7^)\<Z i l 8«rji*To 



(5) ^P^fR 2 1 0- 1 0 4 7 7 

1 2 2 0APtC«^-r^o #Xj£#:i-y hi 22W 

2 4JC»(SSn. ffXttta-y M 2 20» 
tbP 1 2 6ffifi«t§o #X*g£:x-y M 2 2 
tt, 1 2 8^iglftLT{gi± (ft®W£tt4- 

2 5torr) OT"effflft***o CO^^V^l 2 8 
B\ f 1 3 o*/rLT^rxtfe#^y h 1 2 2tc}g^2 
tlx SI 3 2«riii:Tia*JO^«:^Xffi#an^ hfr 

70 [0 0 3 5] BK*>zk«\ «XaSffi*a-7 b 1 2 
2fr60EfcbB 1 2 6#ilCT?l4Cf±J££:> f 136a, 
1 3 6 b*J:tf««aA#>y l 4 O^tTv-t^ 
/I/ F 1 3 8 a , 13 8b tCgSA*T So V—*— 71/ Ftt, 

Wtfcptfy YWuTXs— 1 0 2tc*5^T, ^&3>^i7 

b u>xi/^^-^t U7tea«oy X;i/*s«-r 

V7K* V~*— ;l/ F 1 3 8^0fflt*>7l 40&C 
B\ FM I ta-3-^fflt^X$- -^(DFI 
20 uid Metering, lnc.fi) «\ S — t?H\*<< X£- 

^^OOyster Bay Pump Works, Inc. ffliiiO^V^ffiSft 

fcftAU «»©^*U^X©W»«»*., 
&£) O&KihU ^2->X«rAtcJSL7c7j<gtcfir0T 
[0 0 3 6] CilT04^Si:, ccDmic 

m<onx&L%zL—v v 1 2 2^»»tcs*nt^s 0 c 

30 0*rxffi*o.-»y H22tt> HfWgCHftlg 1 44, H 

gpyu-h 1 4 6fe<i:tf/easxu-h 1 4 8 

*««**t? 0 JtSB^lz-h 1 4 8fctt. 05tC7^Tffl 

tc, 1 2 8frcafts^i 3 otfsw-enso 

[0 0 3 7] HgpyU-h 1 4 614, ^vV^l 5 0£ 
0'J^152 (75V^tH»^U-FOH|-eE«S 

ns) *fl6oTP3»jB<o«i»i 4 4tca*Dttw-e>n&o 

OUV^l 5 2 0EEISi:Sa3^lx-h 1 4 6(D77^ 
^OffiWWtt, n^yi^-h 1 4 efc^VS^SXtM* 

^0 [0 0 3 8] 7KO«tA«l 2 lttHSK/U— h 14 64: 
IoT2tf> 4 4afifY*f3*^^lc«J: 

ne^Wti. $"Jn w^^-;l/F 1 6 OJcftUKSn 

7*^-r«) awe«*n*o uv^awtefe 

1 6 0tt, — **¥ff*clE«Ufet)0**»*:jllSL/Tl^ 

50 < 0 
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[0039] tfxmzzL-v htofttmmit* 
;i/Fo/w^fc*rxaavn5i>-;i/K i 6 otomystt 

^f/VUVSyn^^ 167^16 8<D*ttC^t)tt 
tt^n^o ^xata-7h(Df;WjyS7n7^i 6 
7. 1 6 8(2:, m^y^>i/\ 46^6SDS2 8 2, 
2 8 4£^T^DT&fTt>£V\ ) -^UT, C<DIMffi:7 
■^yv> v 14 6ti, m^7W?£R0M;2 8 6, 2 8 8 
£:ffiU Cti6cOS0»2 8 6, 2 8 8 &i£®:/u v 5 

mirmftttcmzo fit, ^&c<Dfg2<DTu-fr£> 

9 2^iloT^¥tT7 r U-^3t^ 0 #Xffi 

^72 4 1 Z6lcmtS 0 

[0 0 4 0] ^Uny^v-^^Ftc^SLTV^^ 
«k iSfBLfctfXW:. #vyi2 6lcJ:?)Sj«Lft*S 

;I/Fl 6 OO^-a— ^fi*ii-3TK-f*V7k*^6»fT , r 

[00 4 1] Hi 22:1 3tcte\ ;l/K 1 6 0<D 

-O^Ut$l)o C05^Hl2tt, Y-t^Fl 
6 0OfifcfcLfc«#BT?SD* SI 1 8UBI 12<D13- 

1 3 f SKffS07?$>^o 0 1 3tC7jrr<£?^ 

F 1 0 tt. 3 *- 4 *- 3 *tcSS9JSnft«a©^ 
i-72 8 8m 8 v~*-7l/ 

K*-r;l/y >»ffi#tjyn 7^ 1 6 7, 1 6 8 iciJitr 
S-f**#ihffi»2 9 6**tr-m*— ;l/F»Wjyny 
^ 2 9 4 a, 2 9 4 b»Cffit)Wt5»n5o 

[0 0 4 2] V^-/bFl6 0^a-7C(t * 

(01 2\c^<Dr>^><D— {B^tkT) ^S*Ti>o ens 

©x^-f-r^s+i?- wu/^^tu- oKof io a 

IBB) tt, f;l/UV«T», ltgtfi/4^>?\ 

[0 0 4 3] <fxaittf a-7lC t oT»S U^ttfi 
tt, - a - v> -v - >>V *N T > F-^-OSan i techttgf S 

V i^tt« JfiO074780Effl 9 V- dT A 6 H 

}§^£) t?$So 

[0 0 4 4] *5SWOSB«. *7r*-;l/Fl 60^ 

i o*©*a— 5 teB«Sft*o 

M\ rtS*M/8-l/2-<y^ #$L<ttl/4-< 
BffAM/1 6-l/32^>f, »*L<ttl 

[0 0 4 5] *>*<0]lWfca5«fc*«^N^^— ^-a- 



(6) WM¥ 1 0- 1 0 4 7 7 

[0 0 4 6] ass, *«BBT?fflv^aiftok5Ro«5SBi"e 

$>£ 0 COEItc&^T, a«^^>7j<(2;?|ff^«^S2 0 
2fr£, IR#2 0 4, 7^^2 0 6, ?5fflff-2 0 8 

aoffl«E#2 1 0*ILt«8S*h* o i£±#2 1 2 
£#f}5£«#2 0 4», if 2 0 2»t>T?Bi^*V** 
WWl***fe»ll«»f?5o TOI2 1 4«\ 5fetc3S 
^fctween 5 fc#?Sg1^J*^«»BLfcfc<0* 

[0 0 4 7] BM-f^V7j<t4, UnZ>t7 2 1 6tC*g*fi£ 
n> ^OE^l/^al/-^2 2 0, ^7^M2 2 

2, *J:tf«8»mn2 2 6*«iAfc«*fHftayuy 

^F#2 2 4^t§#f 2 1 8*«LT#ttS/Xr-A 
*^«SnSx777>^7F (air blanket ) 

[0 0 4 8] a«oii«o*ffk:fev^Ttt, ^>^2 1 
6rt^fltt^:*>7kfcl\ 10 — 2 0psi , £?£L<tel5 

psi icmw2ftrc&%.}±<Dy r ^>'rv Ffc^o-rmsis 
20 n&o a^^->7j<«s ^^->7j<^>^2 1 6*^6, m 

12 2 8 £>^7l/£ 2 3 O^l^Xm 1 ©T*vz*- 
7b F 2 3 2£-C3lfrn, cceno^yo-trxgittc^ilg 
?tl§o CO^n-feXSKOd-fcO— ' Ott, Mfcfe&^fc 
#B«fFmiBflS256. 556 * ry^hnv 

*ft«Blc**{^*-S 0 

[0 0 4 9] /W/U#2 3 4 ^M«f 2 3 6«r§*J 
;W/Ui/XfA^, -SOT?«f 2 3 8^tt^ 

30 #f2 3 4J4H±*tl. K-f*>7ktt, T^v-^-7bF 
2 3 8, iB»f#2 4 0feJ:tfAPf-a-7l 2 1 

t. *«wo*rxj6#^v^ i 2 2%TmtSo «rx«# 

2 2^6, ffiPifi2 4 4 t#2 4 6«IoTl/>^ 

ayx;i/fe±t;«is^*y^r-^cjiOo 
[oo5o] Bfao»fe:ttw*aoa , rfca6, unm<D 

7X2 4 8 ^2 5 0*W6tl§ o 4 2 £ 

fflQf 4 4^577^^03*^^, *5 

ctt;AP#2 4 0ttbP^2 4 6, *6mc;W^X# 
40 2 3 4^fg-5 t, i/XfAtt«Xffif^^>^ 1 2 2 
£|q]fr55J«&2 3 6£rjI^Tffin]U SfrjcRSfclfcVvtfc 

[0 0 5 1] i»afftfai < BP2 5 2 ictt. *S#g*tbgg|g 
432,927 9 (Ri<0«»: r*>^>f VjK««flHH 
Hj . *ttiBSAteBaHS) tc$>3£?U:, #BE^-7 
*^«B»U:«»-r*fe«>, iSKff^2 5 4. J±tiY-^2 
5 6*5J:tfy r ^7l/^ 2 5 8tfRtt6tl*o ffl«O*ff<0 
W^tt. 3K«tO«tt&«, P7^Sih#2 6 0«o 

50 J;^tcbTtT3o cne>z:ocD#ti:. »iE3S*H«U, 
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6 4 til^Wo 

[0 0 5 2] tfXffiS^XxAOaftfck, *1©T*» 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to a hydrophilic contact lens [ finishing 
/ manufacture of the lens for ophthalmology, especially shaping ], and in more detail, 
in order to inspect and pack a contact lens, it relates to the equipment and the 
approach of venting deionized water. 

PRIOR ART 

[Description of the Prior Art] shaping of a hydrophilic contact lens — U.S. Pat. No. 
4,495,313 (Larsen) ~ said - the 4,640,489th a number (others [ Larsen ]) - said - the 
4,460,336th a number (others [ Larsen ]) — said - the 4,889,664th a number (others 
[ Larsen ]) ~ and — said - the 5,039,459th A number (others [ Larsen ]) has a 
publication (finishing [ transfer to these people ] altogether). 

EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, according to this invention, the 
automatic gear which deals with and prepares a contact lens for inspection / package 
is offered. Moreover, according to this invention, between carriers, a lens can be 
moved and inspection of the lens in an automatic check means can also be made easy 
with the vented deionized water. And in advance of the inspection in automatic lens 
check system, the equipment from which the air bubbles generated on the surface of a 
lens are removed is also offered. In addition, the inspection approach which 
suppresses formation of air bubbles with a possibility of giving the negative data 
which were mistaken on the occasion of automatic lens inspection, to the minimum 
and which the fabricated contact lens has improved is also offered by inspecting a lens 
in the vented deionized water. According to this invention, the last is provided also 
with the equipment to which the station which blows away air bubbles with a 
possibility of giving the negative data which were mistaken on the occasion of 
automatic lens inspection was attached and which is made to move a contact lens to 
an inspection station from a hydration station. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] These conventional technical reference 
indicates the manufacture process of the contact lens which makes a monomer or 
monomer mixture the shape of sandwiches, and forms a contact lens between the 
piece for front (lower part) curves of a mold arranged in the 2 piece x4 piece array for 
shaping (array), and the piece for rear- face (upper part) curves of molding. A 
monomer is fabricated by the lens by the polymerization, and this lens is removed 
from the piece of a mold, is further processed by the hydration bath, and is packed for 
final use. 

[0005] U.S. Pat. No. 5,080,839 -- and - said - the 5,094,609th The number is 
indicating the process which hydrates the contact lens formed from the monomer and 
monomer mixture which were indicated by each above-mentioned patent, and the 
chamber which hydrates a contact lens, respectively. The process indicated by these 
patents hydrates a lens with deionized water and a little surfactant (salts do not use), 



and in order that it may reduce sharply the yield time amount taken to remove from 
the piece of a mold, it becomes unnecessary to give neutralization which time amount 
requires for the polymer which becomes the origin of a lens blank in a hydration 
process. When using deionized water, in the final process of a process, the 
physiological saline for a buffer is introduced into a final package, and, subsequently 
to under a package, a lens is sealed, this — the inside of a package — the final balance 
(setting in the semantics of neutralization, final hydration, and the last dimension of a 
lens) of a lens — sterilization among a room temperature — it is for being in process 
and making it attained. 

[0006] Although U.S. Pat. No. 4,961,820 (finishing [ this / transfer to these people ]) 
is indicating the final package for contact lenses, this package is formed from the 
lamination of the foil heat sealed by a transparent polypropylene blister (blister) and 
this transparent. 

MEANS 

[Means for Solving the Problem] United States patent application 994,564th of the 
new expansion in inspection of the contact lens by the approach concerning each 
above-mentioned patent to these people Automatic lens inspection which was 
indicated in the number (name of invention : "the lens inspection approach and 
equipment") was produced. Furthermore, it is the United States patent application 
258,556th which relates to these people from the hydration of the contact lens which 
carried out humidity, and the latest advance in automatic handling. The approach of 
carrying out the automatic handling of the lens by the robot into hydration in advance 
of inspection by automatic lens check system which is in a number (name of 
invention : "the automatic gear to which hydration of the soft contact lens is carried 
out, and an approach") was also born. 

[0009] Then, the purpose of this invention is offering the automatic gear which deals 
with and prepares a contact lens for checking. Also let it be the purpose to deal with 
this invention further, in order to cover a contact lens over inspection and a package, 
and to offer the automatic gear (for a lens to be inspected the same with having stated 
previously and to be packed here) to prepare. 

[0010] Furthermore, in order to make easy inspection of the lens in an automatic 
check means, it is also the purpose of this invention to move a lens between carriers 
with the vented deionized water. And it is also the purpose of this invention to offer 
the equipment from which the air bubbles generated on the surface of a lens are 
removed in advance of the inspection in automatic lens check system. 
[001 1] In addition, it is also the purpose of this invention to offer the inspection 
approach which suppresses formation of air bubbles with a possibility of giving the 
negative data which were mistaken on the occasion of automatic lens inspection, to 
the minimum and which the fabricated contact lens has improved by inspecting a lens 
in the vented deionized water. 

[0012] Moreover, a lens is first fabricated in the disposable mold frame for contact 
lenses, and it is also the purpose of this invention to inspect and to offer the 
manufacture approach which the soft contact lens which performs neutralization 
which hydration and the time amount of the lens which packed in the physiological 
saline and was formed by the polymerization in this final package require has 
improved in the vented deionized water. And it is also the purpose of this invention to 
add the integration system which removes a defective lens from Rhine of an inspected 
lens in advance of a package by the above-mentioned all directions method. 



[0013] Another purpose of this invention is offering the method of inspecting a 
contact lens in the vented deionized water, and the method of removing deionized 
water automatically after inspection. 

[0014] Finally, this invention also makes it the purpose to offer the equipment to 
which the station which blows away air bubbles with a possibility of giving the 
negative data which were mistaken on the occasion of automatic lens inspection was 
attached and which is made to move a contact lens to an inspection station from a 
hydration station. 

[0015] This invention is mainly the United States patent application 258,654th. 
Although the contact lens fabricated between the 1 st [ which is in a number (name of 
invention : "a contact lens shaping system") ], and 2nd pieces of a mold is described, 
that it is suitable also like integration of the engine-lathe processing lens cut and 
ground so that it may have a desired optical surface should understand the equipment 
concerning the shaping system of this invention, maintain a hydrogel to dryness. 
Furthermore, the equipment of this invention can be used also for the integration 
system of the lens formed by the spin cast method fabricated in the configuration of a 
desired lens optical surface, applying a liquefied monomer to a centrifugal force. 
[0016] 

[Embodiment of the Invention] The equipment which vents deionized water to the 
inspection / package concerning above-mentioned this invention, and the purpose and 
advantage of an approach will be easily understood by this contractor by detailed 
explanation about a desirable mode given with reference to the drawing of the 
following attachment. In addition, in the attached drawing, the same reference mark 
was given to the element common to each drawing. 

[0017] This invention is a thing for the part concerning the processing after the 
hydration in a contact lens automatic manufacturing installation. United States patent 
application 258,654th It is fabricated with an automatic production line which is in a 
number (name of invention : "the system which deals with the contact lens in 
hydration"), and is the United States patent application 994,564th. The contact lens by 
which the automatic check was carried out as it was in a number (name of invention : 
"the lens inspection approach and equipment") has the large place which participates 
in the advantage of this invention. 

[0018] (After [ hydration ] process) This invention proposes the multiple-purpose 
disposable lens package carrier which transports a contact lens during inspection and 
works as a part of last package after inspection. 

[0019] the suitable package carrier 20 shown in drawing 1 is manufactured from 
injection molding or a sheet-plastic ingredient like the polypropylene by which heat 
formation was carried out, and it has the pair of the insertion flanges 33a and 33b 
(only 33a is shown in drawing 1 ) for making it align on the package carrier treated by 
the robot in the inclination wall 38 which makes the 1st flange material at the end, and 
the other end — the rectangular plane base member 34 is included mostly. This 
package carrier is the United States patent application 995,607th of these people. It is 
indicated in detail by the number (name of invention : "the lens package for 
ophthalmology"). The insertion notches 31a and 31b are formed in each ** of the base 
34, and these notches have two incomes with a package carrier and the insertion pin in 
the various support pallets used in processing / package actuation which covers a lens 
over the further handling and processing. The opening 36 of almost a semi-sphere 
which is formed in a package at one and is in agreement with the curvilinear 
configuration of a contact lens (not shown) shifts from the core of a package, and is 
prepared. A contact lens is stored in this opening 36 in the state of seal, while being 



examined by the suitable sterilization water solution by the same approach as U.S. Pat. 
No. 4,691,820 (Martinez; finishing [ transfer to these people ]). Height h of the flange 
38 prolonged from the base member 34 complements the depth of an opening 36, and 
in case it has two incomes with the flanges 33a and 33b in the pallet carrier of the 
special configuration mentioned later, it enables the self- array (self alignment) of a 
package carrier. It is used by the flange 38 again also in the case of the last package of 
a product, having two incomes with the upheaval 32 (in order to stuff carton for 
shipment after this, assistance which supports the opening structure of the package 
carrier set in **** repetition **** is carried out) of two or more "Chevron (**** of 
Yamagata)" configurations. 

[0020] An opening 36 includes two or more marks 37 for collating again. While 
removing deionized water by one of the processing stations after hydration, this mark 
is used in case it assists holding a contact lens to the mid gear of an opening. A 
package carrier is equipped with the annular flange 39 used for heat sealing 
lamination covering of a foil again in order to maintain a contact lens at an airtight 
condition in the case of shipment. In order that a user may use a lens, in case the 
clipping section 35 removes the lamination of a covering stock or a foil, it is used for 
making grasping of a flange 38 and a package easy. 

[0021] The base member 34 contains smooth flat-surface 34a which offers the 
engagement band suitable again for a vacuum gripper with the bottom. This flat- 
surface 34a is used for transporting a package carrier in each phase of a production 
line. 

[0022] Drawing 2 shows the inspection carrier which transports a package carrier in a 
lens automatic check system. The inspection carrier 10 includes the 1st and 2nd trains 
10a and 10b of the opening 40 which offers the path for storing the ball 36 of a 
package carrier and viewing a lens automatic check system. The engagement pin 41 
prepared in each ** at equal intervals engages with a package carrier, and edge 
engagement pin 41a merely engages with the package of a piece. These engagement 
pins engage with the engagement notches 31a and 31b of a package carrier, and attain 
exact engagement on a package carrier in the longitudinal direction of an inspection 
carrier. It prevents that the another side hard edges 42a and 42b serve as a mark of 
agreement of the flanges 33a and 33b which prolonged and came out downward, and 
a carrier package rotates them with a pin 41 . The hole 43 further for three engagement 
is established in each ** of the inspection pallet 10. In case these holes transport the 
inside of an automatic lens inspection station for a pallet or perform wearing and 
removal for a package carrier, when a pallet is fixed to a position, they are used. The 
pair of the slots 44a and 44b for grasping the overhead migration system which 
installs an inspection pallet in an inspection pallet in addition to this at automatic lens 
check system, and is removed after this is prepared. The pair of a slant face 45 gives a 
clearance for the flange 38 which prolonged and came out to the bottom in the 
package carrier 30 to enter. 

[0023] As shown in drawing 1 , there are two purposes in the lens carrier 20 made 
from polypropylene. One is becoming a carrier at the time of inspecting a lens with 
automatic lens check system, and another is becoming a container for a final package 
of the lens at the time of shipping to an end user. These package carriers are typically 
fabricated by the predetermined array by total of 4x4 trains [ 16 ] per 1 molding cycle, 
and are removed from the mold of injection molding by the robot migration means. 
[0024] Subsequently to a pallet loading station, a package carrier is laid in the existing 
inspection pallet 10. In a desirable mode, a package carrier is fabricated in 4x4 arrays 
in order to make manufacture effectiveness in such an array max, but in case it moves 



to an inspection pallet, it is made into 2x8 arrays. Subsequently the inspection pallet 
10 loaded with a package carrier is a conveyor, and is conveyed to the deionized 
water injection station 16 indicated to be drawing 10 to 1 1 . Each package carrier 
conveyed with the inspection pallet 10 is this deionized water injection station 16, and 
is filled up with the deionized water vented to the part. The inspection pallet 10 is 
transported to lens loading area by push conveyor after this. In this lens loading area, 
batch processing is carried out by the 2nd pallet so that the contact loading area where 
a total of 32 package carriers with which it filled up with the deionized water by 
which gas drainage was carried out stand in a row may be given. 
[0025] (Gas drainage of deionized water) This invention is the United States patent 
application 994,564th. The gas drainage finishing deionized water containing a 
surfactant little as an inspection medium for automatic lens check system in a number 
is used. 

[0026] When using only deionized water for a package carrier ball, friction and a 
hydrophobic suction force may arise between a contact lens and a carrier front face, 
and the impression which bars moving a lens to a desired location may occur. For 
example, in a certain well-known process, a contact lens is formed from a liquefied 
HEDOROGE monomer, and as it is in U.S. Pat. No. 4,495,313, a polymerization is 
carried out under existence of a diluent with inactive sand-proof ester etc. This 
inactive diluent is filled up with the opening of the hydrogel lens between 
polymerizations, and, subsequently is exchanged for deionized water in a hydration 
process. 

[0027] By the way, also after a hydration process is completed, since a small amount 
of acid radical may remain on the surface of the lens, when a lens is laid in the 
impression of a lens carrier, a lens may adhere to the ball front face of a carrier for 
these acid radicals. If it does so, since free migration will be checked, a lens may not 
move to a desired location. When such a situation happens and a lens is inspected 
with automatic lens check system, since a lens does not go into an inspection visual 
field, it may be refused, or may be accidentally judged as a defective. 
[0028] United States patent application 258,266th In a number (name of invention : 
"the surfactant which locates the object of optical inspection in the center"), it has 
proposed adding a little surfactant to deionized water as a solution over this problem. 
It assists that a surfactant prevents that reduce friction between an impression and the 
front face used as a lens and a lens holder, and a hydrophobic suction force occurs, 
and a lens can draw near certainly to a desired location. 

[0029] Various surfactants can be used for this invention. For example, it is known for 
the trade name of polysorbate (Polysorbate) 80 or tween 80, tween 80k0, etc. by 
polyoxyethylene 20 sorbitan monooleate. If tween 80 is added by the concentration of 
25 section extent per solution 1 million section, although a lens can move in the inside 
of the package carrier 20, without adhering, it can be used also by concentration 
higher than this. For example, 0.01 - 5.0 % of the weight is sufficient as the 
concentration in a solution. Since a surfactant builds a desired solution, it is mixable 
with suitable liquid carriers (support), such as deionized water. 

[0030] The concentration of the surfactant in a solution has the desirable minimum of 
the density range described in the top. For example, it may be lower than the 50 
sections per deionized water 1 million section. If a surfactant is used by such low 
concentration, it will be avoided that a surfactant foams and a surfactant will be made 
as for it to below predetermined concentration. 

[0031] In case it is made to blow off under a low-pressure (atmospheric pressure) 
environment from fluid Rhine which compressed water, in order to prevent that air 



bubbles or the bubble of gas generates, it is desirable to use the vented water. If the 
deionized water which is not vented is used, it is generated in a package, or in case 
small air bubbles move a contact lens to a package carrier before moving a lens, they 
will arise on a contact lens. It is generated from the gas which is dissolving in 
deionized water, and these air bubbles serve as a kind (seed) of a lens, or unevenness 
with a small package carrier front face. 

[0032] The equipment which vents deionized water is shown in drawing 3 -5. 
Drawing 3 is the mimetic diagram of a gas drainage module, and another side drawing 
4 is the detailed longitudinal direction sectional view of the gas drainage unit 122. 
Deionized water is supplied through an input line 112 from the source of deionized 
water (it also becomes a source of supply at the time of hydration). When leading 
water from a container, an air blanket is covered over a deionized water tank or a 
pump 114. 

[0033] Deionized water lets a filter 118 pass in order to remove the particulate 
contaminant from the outside which has a possibility that it may be contained, 
subsequently to underwater. 

[0034] Deionized water is supplied to the inlet port of the gas drainage unit 122 after 
this. In the gas drainage unit 122, deionized water branches in two or more tubes 124 
arranged at the manifold, and joins again by the exhaust port 126 of the gas drainage 
unit 122. The gas drainage unit 122 drives a vacuum pump 128, and is operated under 
low voltage (typically 4 - 25torr). It connects with the gas drainage unit 122 through 
tubing 130, and this vacuum pump 128 discharges superfluous air from a gas drainage 
unit through tubing 132. 

[0035] If deionized water comes from the gas drainage omission unit 122 outside 
through an exhaust pipe 126, it will flow into Manifolds 138a and 138b through 
Tubing 136a and 136b and the precision perfusion pump 140. A manifold is used in 
the impregnation station 16 and the robot shift array 102 attached in robot shift 
equipment as a common source of supply which provides each package carrier for 
contact lenses with two or more nozzles. In the pump 140 which sends out the vented 
deionized water to a manifold 138, it is a FMI pump (Fluid Metering of New York 
State Oyster Bay, product made from Inc.) Oyster Bay Pump Works of New York 
State Oyster Bay, and Inc. It attached and used for the pump driving gear of 
manufacture. Only an exact amount pours the solution of gas drainage finishing 
deionized water into a package ball, and these pumps suppress generating of air 
bubbles and adhesion of a lens, prevent that to which a solution overflows (water will 
adhere to the seal field of a package), and can control it to the amount of water 
suitable for check system. 

[0036] If drawing 4 is seen here, the gas drainage unit 122 for monomers is shown in 
this drawing at the detail. This gas drainage unit 122 includes the pressure field which 
consists of the side attachment wall 144, the top plate 146, and the pars-basilaris- 
ossis-occipitalis plate 148 of a cylindrical shape. The hole 130 which stands in a row 
in a vacuum pump 128 is established in the business shown in the pars-basilaris-ossis- 
occipitalis plate 148 at drawing 5 . 

[0037] The top plate 146 is attached in the side attachment wall 144 of a cylindrical 
shape using a flange 150 and O ring 152 (compressed between a flange and a top 
plate). Compression of O ring 152 and anchoring to the flange of the top plate 146 are 
performed using the bolt 156 which attaches the top plate 146 in a flange. 
[0038] The inhalant canal 121 of water is prolonged through the top plate 146, 
branches in two or more tubing of desirable equal die length by the Y shape connector 
within chamber 144a, gives the equal back pressure, and realizes a uniform flow rate 



to each branching. These tubing is connected to the silicon manifold 160. Inside a gas 
drainage tank, 2-10 silicon manifolds (it has ten tubes which penetrate gas, 
respectively) are arranged. These six manifolds are used in the desirable mode of this 
invention. The manifold 160 connects in order what has arranged two in parallel. 
[0039] The internal structure of a gas drainage unit is attached in the pair of the blocks 
167 and 168 made from Dirline which support both the pipe of a manifold, and the 
gas transparency manifold 160. The block 167,168 made from Dirline of a gas 
drainage unit may be hung from the top-face flange 146 using a harness 282,284. And 
this top-face flange 146 hangs a top-face block and a harness 286,288, and these 
harnesses 286,288 hang a base block. The water with which passage flows from the 
1 st parallel array toward a top to the bottom returns to a crowning towards the 2nd 
array equipped with the tube 290. And next, it progresses to the following parallel 
array through a tube 292 from this 2nd array. Finally the water which carried out gas 
drainage progresses to the emission tubing 126 through the discharge pipe 244 toward 
a top outlet. 

[0040] While piling up in the manifold made from silicon, the gas which dissolved is 
led through the outlet of a chamber 130 by the vacuum generated with the pump 126, 
and shifts from deionized water through the tube wall of a manifold 160. When water 
approaches the crowning of a chamber, the gas which dissolved is exhausted mostly. 
[0041] One of the manifolds 160 is indicated to be drawing 12 to 13. Among these, 
drawing 12 is the partial diagrammatic view which the manifold 160 expanded, and 
drawing 18 is the 13-13* line sectional view of drawing 12 . As shown in drawing 13 , 
each manifold 10 contains two or more tubes 288 arranged by -four -three [ three ]. 
Each tube 288 is attached in the manifold anchoring blocks 294a and 294b which 
really which closes a manifold to the anchoring block 167,168 made from Dirline 
contain the closure member 296. 

[0042] In order to raise the effectiveness of extensive migration, a static mixer 170 
(the piece of them is shown in drawing 12 ) is installed in each tube of a manifold 160. 
These static mixers (Koflo of the Illinois carry shrine manufacture) are the products 
made from Dirline, a diameter is 1/4 inch and die length is 6 inches. 
[0043] An ingredient desirable for a gas permeability tube is the STHT tube made 
from Sanitech of New Jersey Andover (it manufactures from the silicone rubber of 
Q74780 medical-use grade of the Dow Corning manufacture of Michigan Midland). 
[0044] The equipment of this invention is arranged so that each manifold 160 may 
contain ten tubes. 1-/8 - 1/2 inches of 1-/16 - 1/32 inches of 1/4 inches and wall 
thickness of each tube is [ a bore ] 1/32 inch preferably, and a durometer degree of 
hardness is 80. 

[0045] From silicon or other impermeable ingredients, it can have a header tube in the 
crowning and pars basilaris ossis occipitalis of a tank, and it can come. Each makes 
these tubes the same die length so that the differential pressure which becomes flow 
the origin which imbalance produces may not arise. Subsequently to one, each header 
tube is connected to a Y shape so that the outlet of gas drainage equipment may be 
carried out. 

[0046] the stream which uses drawing 5 by this invention ~ it is the mimetic diagram 
of a system. In this drawing, deionized water is supplied from the recycling supply 
pipe 202 through the pneumatic valve 210 of a latching valve 204, a filter 206, a 
flowmeter 208, and the electric actuation type that controls supply of deionized water 
electrically. A check valve 212 and the manual system latching valve 204 isolate in 
order to carry out recycling of the deionized water in a conduit 202. A supply pipe 
214 supplies what carried out little measuring of a surfactant like tween 80 described 



previously. 

[0047] Deionized water is compressed with the air blanket (air blanket) supplied from 
a distribution system through the conduit 218 which has the electric actuation type 
solenoid valve 224 which was stored in the maintenance tank 216 and equipped with 
the pressure regulator 220, the air filter 222, and the rapid exhaust port 226. 
[0048] the normal operation of equipment — setting « the deionized water in a tank 
216 — 10-20psi — desirable — 15psi(s) It is compressed with the maintained blanket of 
pneumatic pressure. From the deionized water tank 216, deionized water is led to the 
1st T character manifold 232 through a conduit 228 and a filter 230, and branches in 
the style of [ two ] a process here. One of these process styles is the United States 
patent application 256,556th described above. Water is supplied to the hydration 
equipment in a number (name of invention : "the automatic gear which hydrates a soft 
contact lens, and an approach' 1 ). 

[0049] the bypass system containing a bypass valve 234 and a branch pipe 236 — a 
pair — T characters connects with a system through a conduit 238. In normal 
operation, the closedown of the bypass valve 234 is carried out, deionized water 
passes along the T character manifold 238, a latching valve 240, and the inlet-port 
tube 121, and even the gas drainage tank 122 of this invention advances, the vented 
deionized water — the time of supply — the outlet from the gas drainage vacuum tank 
122 — it progresses to a lens transfer nozzle and an inspection package through a 
conduit 244 and a valve 246. 

[0050] In order to take out a sample at the time of a request, the holes 248 and 250 for 
samples are formed. If the connector of the collar head in the inlet-port tube 242 and 
the outlet tube 244, an inlet valve 240 and an outlet valve 246, and a bypass valve 234 
are used, a system will be bypassed through the shunt 236 which faces to the gas 
drainage vacuum tank 122, and continuation actuation of a production line will be 
maintained at the time of wastewater. 

[0051] In the steamy recycling tubing 252, it is the United States patent application 
432,927th. As it is in a number (finishing [ transfer to name: "online steamy plumbing 
equipment" of invention, and these people ]), in order to sterilize a distribution tube 
periodically, a latching valve 254, the pressure gage 256, and a filter 258 are formed. 
In the case of normal operation, steamy supply is performed by [ as not becoming 
together with supply of the vented deionized water using the shut-off valve 260 of a 
lock type ]. These two valves isolate distributive system and it is made for a steam not 
to go into a gas drainage vacuum tank and a deionized water tank. Moreover, a check 
valve 264 is also installed so that neither deionized water nor a steam may enter into a 
system during sterilization of distributive system. 

[0052] The output of a gas drainage system branches through 1st T typeface manifold 
266 and 2nd T typeface manifold 268, and three main systems concerning the gas 
drainage finishing deionized water of this invention are obtained. In order to measure 
the pressure of each main system, the pressure gages 270 and 272 are formed. The 
pair of the precision metering pumps 140a and 140b is sent out to the lens transfer 
nozzle used in case the lens which showed gas drainage finishing deionized water to 
drawing 6 -9 is transported to the following system from a certain system. 3rd 
precision metering-pump 140c is sent out to the manifold 178 which showed gas 
drainage finishing deionized water to drawing 10 , and two or more nozzles 174. 
These nozzles measure gas drainage finishing deionized water correctly, and inject it 
into the pallet 10 with which two or more carriers 20 for an inspection package 
already explained in drawing 1 were settled. 

[0053] The gas drainage vacuum tank 122 is equipped with the vacuum gage 280, the 



vacuum port 130, the pressure-sensitive switch 282, a vacuum pump 128, and the 
exhaust port 132 that discharges air and the pressed-out deionized water in a drain 
system. As already stated, the pressure of a tank 122 is usually maintained by 4 - 
25torr using the vacuum pump 128 by which a switch change is carried out. When 
operating gas drainage equipment to usual, a small amount of deionized water 
penetrates the curve of the silicon tube 160, and is pressed out, and a vacuum pump 
128 is a diaphragm pump which can deal with little water at the time of normal 
operation. 

[0054] (Preparation before inspection) This invention is the United States patent 
application 258,556th. It suits, especially in case invention indicated by the number 
(finishing [ transfer to name: "the automatic hydration equipment of a soft contact 
lens and an approach 11 of invention and these people ]) carries out. 
[0055] As shown in drawing 6 , the hydration carrier 860 which carried plurality, for 
example, 32 contact lenses, moves from hydration equipment to a migration location. 
Depending on each convex lens carrier, the lens of a piece is merely conveyed. 
Subsequently to drawing 6 and drawing 7 (A), the robot concrete supply system 
equipped with 4x8 arrays 102 (recombination is also possible) of a convex lens carrier 
which carries out connection rotation locates an array in the shown upper part of 2nd 
hydration carrier 860a. 

[0056] As shown in drawing 7 (A), only one contact lens 8 is conveyed by the 
concave lens carrier 861, and is held immediately under the convex lens carrier 104 
installed on 4x8 arrays 102. The concave lens carrier 861 includes at least one port 

862 for introducing a fluid between the front face of a concave lens carrier, and a lens 
8. A fluid is supplied through the channel 866 which cut off the upper part plate 867 
bottom. This channel 866 connects a fluid manifold and two or more fluid connectors 
863, and is prolonged to the surface upper part of the concave lens carrier 861 with 
which the fluid connector 863 is best shown in drawing 6 R> 6. The fluid connector 

863 is made into a configuration which engages with the fluid coupling 864 formed in 
the 4x8 array 102 bottom, the object for fluids which supplies the fluid for migration 
used for these coupling transporting a contact lens 8 from the concave lens 
maintenance means 861 to the convex form lens maintenance means 104, respectively 
— it connects with a conduit 874. 

[0057] It is desirable that migration of a fluid twists a contact lens to pneumatic 
pressure in the mode which is transported to the robot array 102 from the hydration 
carrier 860 and which is shown in drawing 6 . therefore, the conduit 874 ~ the 
compressed air is sent to coupling 864 and the coupling member 864 sends the 
compressed air to the fluid coupling 863, the channel path 866, and a port 862 
delivery and shortly. 

[0058] As shown in drawing 7 (A), after hydrating a contact lens 8 at a hydration 
station, it is still moist only with water having been dropped. Furthermore, in order to 
make easy to deal with it the contact lens which became wet by bringing near a lens in 
the center within the concave surface of the lens maintenance means 861, hydration of 
the lens is carried out by the deionized water containing a little surfactant. For this 
reason, if air compression Rhine 874 is operated, extrusion with air takes place 
through a port 862, and a contact lens can be pulled up from the front face of a 
concave lens carrier to the upper part, and will engage with the convex form lens 
carrier 104. While the lens has adhered without a surfactant or this to the convex form 
lens carrier 104, a surfactant wets the front face of the convex form lens carrier 104, 
and increases the adhesion force to this front face with the surface tension of 
deionized water, and surrounding atmospheric pressure. In order to secure direct and 



exact migration in the case of migration, as for each convex form lens carrier 104, it is 
desirable that you make it located in a 1.5mm lens. 

[0059] after transporting a lens 8 to the convex form lens carrier 104, a robot concrete 
supply system equips the manifold which has two or more cup members 104 (one of 
pieces of this was shown in drawing 7 (B)) which resembled the manifold 860 in the 
array of a lens — cellular ******** j s carr i e d out and it is made to move to" station 
Each cup member contains the concave surface 108 of the almost same configuration 
as the convex of the 2nd convex form lens carrier 104. Although the concave surface 
of this cup member understands that such a concave surface 108 is desirable, the same 
function is obtained also with single jet equipment. A concave surface 108 includes at 
least one port 1 10 for taking in a compression fluid through the central path formed in 
the cup member again. Although it will become easy to move a lens to the 2nd carrier 
from the 1st carrier if a little surfactant is included in deionized water, on the other 
hand, generating of the small air bubbles 105 is caused in the layer of wrap deionized 
water for a contact lens 8. If it puts to the compression fluid which spouts a lens, the 
small air bubbles 105 will shift and disappear outside, before transporting a lens to an 
inspection carrier. In order to prevent that the negative data mistaken by automatic 
lens check system are taken, it is desirable to remove such air bubbles. Deionized 
water can also be used although the compressed air was used in the desirable mode of 
this invention. 

[0060] (Impregnation to a package carrier) As drawing 3 and 5 were explained, gas 
drainage of the deionized water is carried out in the gas drainage unit 122, and it is 
distributed to a deionized water impregnation station (it is indicated in 1 1 as drawing 
10 in detail) by two or more precision perfusion pumps 140. As shown in drawing 1 1 , 
band-conveyor 12made of rubber a equipped with the pair of a belt conveys the 
inspection carrier 10 from the package carrier loading area 1 1 (shown in drawing 3 ) 
to the deionized water impregnation station 16. In order to stop a series of inspection 
carriers 10 to the upstream of the impregnation station 16, pneumatic pressure ****** 
170 equipped with the click 171 is used. When loading with the new inspection 
carrier 10, the pneumatic pressure juice press style 170 draws a click 171, and the 
inspection carrier 10 is conveyed at the impregnation station on conveyor 12a. The 
group of the isolated jaw which was attached in another pneumatic pressure lock 
device engages with the inspection pallet 10 by the same approach, and holds this 
firmly in a package impregnation location. Two or more impregnation nozzles 1 74 are 
attached in the level round trip beam supporter material 176, and are connected to the 
FMI precision perfusion pump 140 through two or more tube members 178. Each 
pump is connected to each nozzle at this time. Termination of each nozzle 1 74 is 
carried out with the gage Teflon needle which is 16 pieces whose bores are 0.045- 
0.048 inches, and it is hung above the ball member 36 in more detail immediately on 
the package carrier 20. In the case of actuation, the pneumatic cylinder 180 firmly 
fixed to the support frames 181 and 182 makes the conveyance member 184, the 
perpendicular support 185,186, and the water Biratori attachment beam 176 go, and 
locates the tip of a Teflon needle caudad from the ball 36 with which the package 
carrier 20 became depressed. The tip of a Teflon needle is turned caudad, and it goes 
and comes back to it, and it lets this needle pass, and since about 600ml gas drainage 
finishing deionized water is filled up with a ball 36 in part, it is poured in. It can pull 
up, in order that a pneumatic cylinder 180 may operate and the both-way supporting 
beam 1 76 may lift a Teflon needle from the package carrier 20, if predetermined 
deionized water is poured into a ball 36. In case gas drainage finishing deionized 
water is poured in, it becomes unnecessary to agitate, if the impregnation needle 



which reciprocates is used. If unsuitable churning is carried out, air will be 
incorporated and it will lead to generating (it becomes the origin of the mistaken 
negative inspection result) of air bubbles. Subsequently, the inspection carrier 10 
comes out of the impregnation station 16, and goes to the edge of conveyor 12a. And 
it engages with the push conveyor which crosses the platform of stainless steel and 
pushes in the inspection carrier 10 to lens inspection loading area here. 
[0061] Although 2x8 pieces and 4x8 arrays are used in the processing section after the 
hydration concerning this invention, it could be understood in this invention that the 
array of various arrays can be used. 

[0062] 4x8 arrays of the hydration carrier 860 shown in drawing 6 differ from 4x8 
arrays of the package carrier in the lens loading area formed of the pair of a pallet 10. 
4x8 arrays to which 4x8 arrays 102 attached in the robot migration means 100 have 
the dimension of 30mm around between lenses in the hydration carrier 860 — and — 
- it can adjust so that cellular ******** ma y be carried out and the" station 70 may be 
stored, and if it does so, it will expand to the dimension of 30x50mm. This in the lens 
loading area (by the way, drawing 8 and 9 explain) formed of the pair of the 
inspection pallet 10 is equal to the dimension of the 3rd 4x8 array. 
[0063] A pattern that contraction arrangement of this array was carried out again at 
drawing 9 in 4x8 arrays 102 by which expansion arrangement was carried out is 
shown in drawing 8 . An array 102 contains 32 convex type lens carriers 104 which 
explained drawing 6 and 7 previously. Along with the center line of an array, four 
fluid coupling members 864 which make a conduit 863 engage with the 2nd hydration 
carrier 860 are located in a line. An array consists of four Rhine 190-193 where each 
conveys eight convex form carriers 104. Nucleus Rhine 190-193 is installed so that 
drawing 8 may explain in detail, and it may go along with the internal guidance rods 
194 and 195. The pneumatic pressure chucks 196 and 197 are formed in each ** of an 
array, and as shown in drawing 8 , they draw outside Rhine 190 and 193 which is in 
actuation and coincidence in the outermost part along with the guidance rod 194,195. 
The outermost arrays 190 and 193 are the pairs (a sign 198 shows one of pieces 
[ them ] to drawing 8 .) of internal slide ******, respectively, the role to which this 
pulls out innermost Rhine 191 and 192 outside — carrying out — it conveys. At this 
time, Rhine 190 pulls Rhine 191 and Rhine 193 pulls Rhine 192. Compression spring 
199 assists dividing each Rhine of an array again. 

[0064] It should also care about that it can rotate around a turntable 103 in order to 
give suitable bearing for an array, in case an array 102 transports a lens to lens 
loading area from a hydration station. Since a turntable 103 is attached in the 1st and 
2nd connection arms, the perfect direction of three dimensions can be made to move 
among the various migration points which a robot concrete supply system gives to 
4x8 arrays. 

[0065] the interior which carries out termination of the convex form lens carrier 104 
in at least one port 111 again as shown in drawing 7 (A) and drawing 7 (B) ~ a 
conduit 1 10 is included. This port 111 uses a fluid for introducing into a convex form 
lens carrier and a contact lens 8 in between. Although arrays 190-193 spread so that it 
may align with each convex form lens carrier 104 when the array 102 is located above 
two or more lens carriers 20 in lens loading area It is immediately under [ it ] the 
package carrier 20 related at this time. A little (usually 300microl) gas drainage 
finishing deionized water It is sent out through a conduit 1 10 by the precision 
perfusion pump 140, and even the ball 36 of the convex form carrier 104 to the 
package carrier 20 transports a contact lens 8. If gas drainage finishing deionized 
water is used also here, from the gas which the lens was dissolving into deionized 



water, small air bubbles cannot generate and be afraid (this may serve as a "seed" on a 
contact lens 8), and can move. If a lens 8 is transported to the package carrier 20, 4x8 
arrays 102 will be crushed using a pneumatic chuck 196,197 ( drawing 8 ), and they 
will be returned to a form so that the configuration of the hydration carrier 860 may 
be suited. 

[0066] If lens loading area is loaded with the pair of the inspection carrier 10, the 2nd 
servo motor drive type push arm will transport both pallets from lens loading area 
even to an overhead double shaft conveyance carrier. This conveyance carrier takes 
out one of inspection carriers, and it picks it up in order to send to an automatic lens 
inspection station. About this, it is the United States patent application 258,557th. It 
has indicated in the detail at the number (name of invention : "the automatic gear for 
preparing a contact lens, and an approach"). 

[0067] As mentioned above, although this invention has been **(ed) and explained to 
a desirable mode, if it is this contractor, adding modification to the mode stated on 
these specifications in the range which does not deviate from the publication of a 
claim may recollect. 

[0068] The concrete embodiment of this invention is as follows. 

1) Said fluid supply means is robot equipment possessing the vacuum gas drainage 
equipment for supplying deionized water [ still finishing / gas drainage ] to said 2nd 
fluid means according to claim 1 . 

2) Said vacuum gas drainage equipment is robot equipment of the embodiment 1 
above-mentioned publication equipped with a means to produce the differential 
pressure for passing deionized water through two or more gas permeability tubes 
which think deionized water to be a vacuum chamber to gas drainage, and this gas 
permeability tube. 

3) Said vacuum gas drainage equipment is robot equipment of the embodiment 2 
above-mentioned publication further equipped with the vacuum pump which 
maintains the vacuum level in the inside of said vacuum chamber to 4 - 25torr. 

4) The process which vents said deionized water is an approach according to claim 2 
performed in vacuum gas drainage equipment in advance of the process filled up with 
said a part of inspection carrier. 

5) It is the approach of the embodiment 4 above-mentioned publication which said 
vacuum gas drainage equipment is equipped with two or more gas permeability tubes 
which were attached in a vacuum chamber and this chamber, and which are received 
for gas drainage processing of deionized water, and includes the process which 
produces differential pressure for said gas drainage process to send in deionized water 
through said gas permeability tube. 

[0069] 6) Said vacuum gas drainage process is robot equipment of the embodiment 5 
above-mentioned publication which includes further the process which maintains the 
vacuum level in the inside of said vacuum chamber to 4 - 25torr. 

7) The process which maintains said differential pressure is robot equipment of the 
embodiment 6 above-mentioned publication attained by covering the deionized water 
storing tank which supplies deionized water to said gas drainage equipment with an 
air blanket. 

8) Said gas permeability tube is equipment according to claim 3 with which a 
durometer degree of hardness is formed from the silicone rubber of 80. 

9) For 1/8-1/2 inch, and wall thickness, a bore is [ said each gas permeability tube ] 
equipment of the embodiment 8 above-mentioned publication it is [ publication ] 1 / 
16-1/32. 

10) The bore of each of said gas permeability tube is equipment of the embodiment 9 



above-mentioned publication which is 1/4 inch. 

[0070] 1 1) The wall thickness of each of said gas permeability tube is equipment of 
the embodiment 9 above-mentioned publication which is 1/32. 

12) Said each gas permeability tube is equipment of the embodiment 9 above- 
mentioned publication bundled by two or more gas drainage manifold assemblies. 

13) Said deionized water is equipment of the embodiment 12 above-mentioned 
publication which forms serial passage if each tube of said manifold is supplied and it 
is in said manifold, forming parallel passage. 

14) Said equipment is equipment possessing the storing tank which contains further 
the deionized water which carries out gas drainage processing according to claim 3. 

15) A means to make said differential pressure occur is equipment of the embodiment 
14 above-mentioned publication which is the air blanket of ascendancy maintained in 
said storing tank. 

[0071] 16) Said manifold is equipment possessing two or more nozzles attached 
above two or more contact lens packages according to claim 3. 

17) Said manifold is equipment of the embodiment 16 above-mentioned publication 
which reciprocates perpendicularly in case deionized water [ finishing / said gas 
drainage ] is distributed to said contact lens package. 

18) It is equipment of the embodiment 17 above-mentioned publication which can be 
perpendicularly pulled up from said package if said nozzle enters perpendicularly at 
said contact lens package, and the flow of said deionized water measured precisely 
ends while the tip of each of said nozzle is immersed in said distributed gas drainage 
finishing deionized water, and the flow of said deionized water ceases as for the tip of 
said nozzle. 

19) It is equipment according to claim 3 which two or more contact lens carriers are 
contained in said two or more distribution points, and divides the lens anchoring side 
of a convex form in which each of this carrier stores a contact lens, and the path of the 
fluid which introduces said vented deionized water between the contact lens 
anchoring side of said convex type, and the field of a convex form. 

[0072] 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Same size Ozu of the contact lens carrier which is an inspection carrier 
and becomes a part of final package of a contact lens. 

[Drawing 21 Same size Ozu of the inspection carrier shown in drawing 1 R> 1 used 
for conveying two or more contact lens carriers through the whole automatic lens 
check system. 

[Drawing 31 The block diagram showing the deionized water gas drainage structure- 
of-a-system element concerning this invention. 

[Drawing 41 The detail sectional view of the gas drainage vacuum tank used for 
venting deionized water. 

[Drawing 51 the mechanical system and stream which are used for this invention — the 
mimetic diagram of system each equipment. 

[Drawing 61 The side elevation of the connection robot conveyance head which has 
the array of a convex lens carrier which is located immediately on the hydration 
carrier which stored two or more contact lenses, and which can be adjusted. 
[Drawing 71 The type section Fig. showing a pattern that (A) makes the contact lens 
which carried out humidity shift to the convex lens maintenance side which is in a 



connection rotation robot's conveyance head from the concave lens maintenance side 

of a hydration carrier, and (B) are the type section Figs, of the cellular ******** 

device which removes the air bubbles which may have negative effect which was 

mistaken in the result of automatic lens inspection from a contact lens. 

[Drawing 81 The flat-surface sectional view which a connection rotation robot began 

to be prolonged and looked at the shift head in a location from the top. 

[Drawing 9] The flat-surface sectional view which looked at the shift head in a 

connection rotation robot's closedown location from the bottom. 

[Drawing 101 The side elevation of the equipment used in case it is filled up with the 

deionized water vented on the package carrier according to the approach of this 

invention. 

[Drawing 111 The top view of the equipment of drawing 10 . 

[Drawing 121 One side elevation in the gas drainage manifold used within the gas 

drainage vacuum tank shown in drawing 4 . 

[Drawing 131 The 13-13' line sectional view of drawing 12 . 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

[0001] this invention - United States patent application 258,557th A number (June 10, 
1994 application) and United States patent application 432,957th a part of number 
(May 1, 1995 application) (the automatic gear and the approach the name of invention 
both prepares "contact lens for inspection and a package") — it is continuation 
application. 
[0002] 

[Field of the Invention] This invention relates to a hydrophilic contact lens [ finishing 
/ manufacture of the lens for ophthalmology, especially shaping ], and in more detail, 
in order to inspect and pack a contact lens, it relates to the equipment and the 
approach of venting deionized water. 
[0003] 

[Description of the Prior Art] shaping of a hydrophilic contact lens — U.S. Pat. No. 
4,495,313 (Larsen) — said — the 4,640,489th a number (others [ Larsen ]) — said — the 
4,460,336th a number (others [ Larsen ]) ~ said — the 4,889,664th a number (others 
[ Larsen ]) — and — said — the 5,039,459th A number (others [ Larsen ]) has a 
publication (finishing [ transfer to these people ] altogether). 
[0004] 

[Problem(s) to be Solved by the Invention] These conventional technical reference 
indicates the manufacture process of the contact lens which makes a monomer or 
monomer mixture the shape of sandwiches, and forms a contact lens between the 
piece for front (lower part) curves of a mold arranged in the 2 piece x4 piece array for 
shaping (array), and the piece for rear-face (upper part) curves of molding. A 
monomer is fabricated by the lens by the polymerization, and this lens is removed 
from the piece of a mold, is further processed by the hydration bath, and is packed for 
final use. 

[0005] U.S. Pat. No. 5,080,839 - and - said - the 5,094,609th The number is 
indicating the process which hydrates the contact lens formed from the monomer and 
monomer mixture which were indicated by each above-mentioned patent, and the 
chamber which hydrates a contact lens, respectively. The process indicated by these 
patents hydrates a lens with deionized water and a little surfactant (salts do not use), 



and in order that it may reduce sharply the yield time amount taken to remove from 
the piece of a mold, it becomes unnecessary to give neutralization which time amount 
requires for the polymer which becomes the origin of a lens blank in a hydration 
process. When using deionized water, in the final process of a process, the 
physiological saline for a buffer is introduced into a final package, and, subsequently 
to under a package, a lens is sealed, this - the inside of a package ~ the final balance 
(setting in the semantics of neutralization, final hydration, and the last dimension of a 
lens) of a lens - sterilization among a room temperature - it is for being in process 
and making it attained. 

[0006] Although U.S. Pat. No. 4,961,820 (finishing [ this / transfer to these people ]) 
is indicating the final package for contact lenses, this package is formed from the 
lamination of the foil heat sealed by a transparent polypropylene blister (blister) and 
this transparent. 
[0007] 

[Problem(s) to be Solved by the Invention] by the way, U.S. Pat. No. 5,080,839 -- and 
- said - the 5,094,609th A number Although the chamber which has planned to 
automate completely the whole hydration process and the shift to the last package, 
and is indicated by each another side above-mentioned patent, and a process make it 
possible to deal with a lens automatically in hydration In the equipment automated 
completely, in order to realize the sex from Takao of a lens, the old place is not 
known for the automated equipment suitable for preparing a lens for inspection and 
processing a lens with a high production rate. 
[0008] 

[Means for Solving the Problem] United States patent application 994,564th of the 
new expansion in inspection of the contact lens by the approach concerning each 
above-mentioned patent to these people Automatic lens inspection which was 
indicated in the number (name of invention : "the lens inspection approach and 
equipment") was produced. Furthermore, it is the United States patent application 
258,556th which relates to these people from the hydration of the contact lens which 
carried out humidity, and the latest advance in automatic handling. The approach of 
carrying out the automatic handling of the lens by the robot into hydration in advance 
of inspection by automatic lens check system which is in a number (name of 
invention : "the automatic gear to which hydration of the soft contact lens is carried 
out, and an approach") was also bom. 

[0009] Then, the purpose of this invention is offering the automatic gear which deals 
with and prepares a contact lens for checking. Also let it be the purpose to deal with 
this invention further, in order to cover a contact lens over inspection and a package, 
and to offer the automatic gear (for a lens to be inspected the same with having stated 
previously and to be packed here) to prepare. 

[0010] Furthermore, in order to make easy inspection of the lens in an automatic 
check means, it is also the purpose of this invention to move a lens between carriers 
with the vented deionized water. And it is also the purpose of this invention to offer 
the equipment from which the air bubbles generated on the surface of a lens are 
removed in advance of the inspection in automatic lens check system. 
[001 1] In addition, it is also the purpose of this invention to offer the inspection 
approach which suppresses formation of air bubbles with a possibility of giving the 
negative data which were mistaken on the occasion of automatic lens inspection, to 
the minimum and which the fabricated contact lens has improved by inspecting a lens 
in the vented deionized water. 

[0012] Moreover, a lens is first fabricated in the disposable mold frame for contact 



lenses, and it is also the purpose of this invention to inspect and to offer the 
manufacture approach which the soft contact lens which performs neutralization 
which hydration and the time amount of the lens which packed in the physiological 
saline and was formed by the polymerization in this final package require has 
improved in the vented deionized water. And it is also the purpose of this invention to 
add the integration system which removes a defective lens from Rhine of an inspected 
lens in advance of a package by the above-mentioned all directions method. 
[0013] Another purpose of this invention is offering the method of inspecting a 
contact lens in the vented deionized water, and the method of removing deionized 
water automatically after inspection. 

[0014] Finally, this invention also makes it the purpose to offer the equipment to 
which the station which blows away air bubbles with a possibility of giving the 
negative data which were mistaken on the occasion of automatic lens inspection was 
attached and which is made to move a contact lens to an inspection station from a 
hydration station. 

[0015] This invention is mainly the United States patent application 258,654th. 
Although the contact lens fabricated between the 1st [ which is in a number (name of 
invention : "a contact lens shaping system") ], and 2nd pieces of a mold is described, 
that it is suitable also like integration of the engine-lathe processing lens cut and 
ground so that it may have a desired optical surface should understand the equipment 
concerning the shaping system of this invention, maintain a hydrogel to dryness. 
Furthermore, the equipment of this invention can be used also for the integration 
system of the lens formed by the spin cast method fabricated in the configuration of a 
desired lens optical surface, applying a liquefied monomer to a centrifugal force. 
[0016] 

[Embodiment of the Invention] The equipment which vents deionized water to the 
inspection / package concerning above-mentioned this invention, and the purpose and 
advantage of an approach will be easily understood by this contractor by detailed 
explanation about a desirable mode given with reference to the drawing of the 
following attachment. In addition, in the attached drawing, the same reference mark 
was given to the element common to each drawing. 

[0017] This invention is a thing for the part concerning the processing after the 
hydration in a contact lens automatic manufacturing installation. United States patent 
application 258,654th It is fabricated with an automatic production line which is in a 
number (name of invention : "the system which deals with the contact lens in 
hydration"), and is the United States patent application 994,564th. The contact lens by 
which the automatic check was carried out as it was in a number (name of invention : 
"the lens inspection approach and equipment") has the large place which participates 
in the advantage of this invention. 

[0018] (After [ hydration ] process) This invention proposes the multiple-purpose 
disposable lens package carrier which transports a contact lens during inspection and 
works as a part of last package after inspection. 

[0019] the suitable package carrier 20 shown in drawing 1 is manufactured from 
injection molding or a sheet-plastic ingredient like the polypropylene by which heat 
formation was carried out, and it has the pair of the insertion flanges 33a and 33b 
(only 33a is shown in drawing 1 ) for making it align on the package carrier treated by 
the robot in the inclination wall 38 which makes the 1st flange material at the end, and 
the other end — the rectangular plane base member 34 is included mostly. This 
package carrier is the United States patent application 995,607th of these people. It is 
indicated in detail by the number (name of invention : "the lens package for 



ophthalmology"). The insertion notches 31a and 31b are formed in each ** of the base 
34, and these notches have two incomes with a package carrier and the insertion pin in 
the various support pallets used in processing / package actuation which covers a lens 
over the further handling and processing. The opening 36 of almost a semi-sphere 
which is formed in a package at one and is in agreement with the curvilinear 
configuration of a contact lens (not shown) shifts from the core of a package, and is 
prepared. A contact lens is stored in this opening 36 in the state of seal, while being 
examined by the suitable sterilization water solution by the same approach as U.S. Pat. 
No. 4,691,820 (Martinez; finishing [ transfer to these people ]). Height h of the flange 
38 prolonged from the base member 34 complements the depth of an opening 36, and 
in case it has two incomes with the flanges 33a and 33b in the pallet carrier of the 
special configuration mentioned later, it enables the self-array (self alignment) of a 
package carrier. It is used by the flange 38 again also in the case of the last package of 
a product, having two incomes with the upheaval 32 (in order to stuff carton for 
shipment after this, assistance which supports the opening structure of the package 
carrier set in **** repetition **** is carried out) of two or more "Chevron (**** of 
Yamagata)" configurations. 

[0020] An opening 36 includes two or more marks 37 for collating again. While 
removing deionized water by one of the processing stations after hydration, this mark 
is used in case it assists holding a contact lens to the mid gear of an opening. A 
package carrier is equipped with the annular flange 39 used for heat sealing 
lamination covering of a foil again in order to maintain a contact lens at an airtight 
condition in the case of shipment. In order that a user may use a lens, in case the 
clipping section 35 removes the lamination of a covering stock or a foil, it is used for 
making grasping of a flange 38 and a package easy. 

[0021] The base member 34 contains smooth flat-surface 34a which offers the 
engagement band suitable again for a vacuum gripper with the bottom. This flat- 
surface 34a is used for transporting a package carrier in each phase of a production 
line. 

[0022] Drawing 2 shows the inspection carrier which transports a package carrier in a 
lens automatic check system. The inspection carrier 10 includes the 1st and 2nd trains 
10a and 10b of the opening 40 which offers the path for storing the ball 36 of a 
package carrier and viewing a lens automatic check system. The engagement pin 41 
prepared in each ** at equal intervals engages with a package carrier, and edge 
engagement pin 41a merely engages with the package of a piece. These engagement 
pins engage with the engagement notches 31a and 31b of a package carrier, and attain 
exact engagement on a package carrier in the longitudinal direction of an inspection 
carrier. It prevents that the another side hard edges 42a and 42b serve as a mark of 
agreement of the flanges 33a and 33b which prolonged and came out downward, and 
a carrier package rotates them with a pin 41 . The hole 43 further for three engagement 
is established in each ** of the inspection pallet 10. In case these holes transport the 
inside of an automatic lens inspection station for a pallet or perform wearing and 
removal for a package carrier, when a pallet is fixed to a position, they are used. The 
pair of the slots 44a and 44b for grasping the overhead migration system which 
installs an inspection pallet in an inspection pallet in addition to this at automatic lens 
check system, and is removed after this is prepared. The pair of a slant face 45 gives a 
clearance for the flange 38 which prolonged and came out to the bottom in the 
package carrier 30 to enter. 

[0023] As shown in drawing 1 , there are two purposes in the lens carrier 20 made 
from polypropylene. One is becoming a carrier at the time of inspecting a lens with 



automatic lens check system, and another is becoming a container for a final package 
of the lens at the time of shipping to an end user. These package carriers are typically 
fabricated by the predetermined array by total of 4x4 trains [ 16 ] per 1 molding cycle, 
and are removed from the mold of injection molding by the robot migration means. 
[0024] Subsequently to a pallet loading station, a package carrier is laid in the existing 
inspection pallet 10. In a desirable mode, a package carrier is fabricated in 4x4 arrays 
in order to make manufacture effectiveness in such an array max, but in case it moves 
to an inspection pallet, it is made into 2x8 arrays. Subsequently the inspection pallet 
10 loaded with a package carrier is a conveyor, and is conveyed to the deionized 
water injection station 16 indicated to be drawing 10 to 1 1. Each package carrier 
conveyed with the inspection pallet 10 is this deionized water injection station 16, and 
is filled up with the deionized water vented to the part. The inspection pallet 10 is 
transported to lens loading area by push conveyor after this. In this lens loading area, 
batch processing is carried out by the 2nd pallet so that the contact loading area where 
a total of 32 package carriers with which it filled up with the deionized water by 
which gas drainage was carried out stand in a row may be given. 
[0025] (Gas drainage of deionized water) This invention is the United States patent 
application 994,564th. The gas drainage finishing deionized water containing a 
surfactant little as an inspection medium for automatic lens check system in a number 
is used. 

[0026] When using only deionized water for a package carrier ball, friction and a 
hydrophobic suction force may arise between a contact lens and a carrier front face, 
and the impression which bars moving a lens to a desired location may occur. For 
example, in a certain well-known process, a contact lens is formed from a liquefied 
HIDOROGE monomer, and as it is in U.S. Pat. No. 4,495,313, a polymerization is 
carried out under existence of a diluent with inactive sand-proof ester etc. This 
inactive diluent is filled up with the opening of the hydrogel lens between 
polymerizations, and, subsequently is exchanged for deionized water in a hydration 
process. 

[0027] By the way, also after a hydration process is completed, since a small amount 
of acid radical may remain on the surface of the lens, when a lens is laid in the 
impression of a lens carrier, a lens may adhere to the ball front face of a carrier for 
these acid radicals. If it does so, since free migration will be checked, a lens may not 
move to a desired location. When such a situation happens and a lens is inspected 
with automatic lens check system, since a lens does not go into an inspection visual 
field, it may be refused, or may be accidentally judged as a defective. 
[0028] United States patent application 258,266th In a number (name of invention : 
"the surfactant which locates the object of optical inspection in the center"), it has 
proposed adding a little surfactant to deionized water as a solution over this problem. 
It assists that a surfactant prevents that reduce friction between an impression and the 
front face used as a lens and a lens holder, and a hydrophobic suction force occurs, 
and a lens can draw near certainly to a desired location. 

[0029] Various surfactants can be used for this invention. For example, it is known for 
the trade name of polysorbate (Polysorbate) 80 or tween 80, tween 80k0, etc. by 
polyoxyethylene 20 sorbitan monooleate. If tween 80 is added by the concentration of 
25 section extent per solution 1 million section, although a lens can move in the inside 
of the package carrier 20, without adhering, it can be used also by concentration 
higher than this. For example, 0.01 - 5.0 % of the weight is sufficient as the 
concentration in a solution. Since a surfactant builds a desired solution, it is mixable 
with suitable liquid carriers (support), such as deionized water. 



[0030] The concentration of the surfactant in a solution has the desirable minimum of 
the density range described in the top. For example, it may be lower than the 50 
sections per deionized water 1 million section. If a surfactant is used by such low 
concentration, it will be avoided that a surfactant foams and a surfactant will be made 
as for it to below predetermined concentration. 

[0031] In case it is made to blow off under a low-pressure (atmospheric pressure) 
environment from fluid Rhine which compressed water, in order to prevent that air 
bubbles or the bubble of gas generates, it is desirable to use the vented water. If the 
deionized water which is not vented is used, it is generated in a package, or in case 
small air bubbles move a contact lens to a package carrier before moving a lens, they 
will arise on a contact lens. It is generated from the gas which is dissolving in 
deionized water, and these air bubbles serve as a kind (seed) of a lens, or unevenness 
with a small package carrier front face. 

[0032] The equipment which vents deionized water is shown in drawing 3 -5. 
Drawing 3 is the mimetic diagram of a gas drainage module, and another side drawing 
4 is the detailed longitudinal direction sectional view of the gas drainage unit 122. 
Deionized water is supplied through an input line 1 12 from the source of deionized 
water (it also becomes a source of supply at the time of hydration). When leading 
water from a container, an air blanket is covered over a deionized water tank or a 
pump 114. 

[0033] Deionized water lets a filter 118 pass in order to remove the particulate 
contaminant from the outside which has a possibility that it may be contained, 
subsequently to underwater. 

[0034] Deionized water is supplied to the inlet port of the gas drainage unit 122 after 
this. In the gas drainage unit 122, deionized water branches in two or more tubes 124 
arranged at the manifold, and joins again by the exhaust port 126 of the gas drainage 
unit 122. The gas drainage unit 122 drives a vacuum pump 128, and is operated under 
low voltage (typically 4 - 25torr). It connects with the gas drainage unit 122 through 
tubing 130, and this vacuum pump 128 discharges superfluous air from a gas drainage 
unit through tubing 132. 

[0035] If deionized water comes from the gas drainage omission unit 122 outside 
through an exhaust pipe 126, it will flow into Manifolds 138a and 138b through 
Tubing 136a and 136b and the precision perfusion pump 140. A manifold is used in 
the impregnation station 16 and the robot shift array 102 attached in robot shift 
equipment as a common source of supply which provides each package carrier for 
contact lenses with two or more nozzles. In the pump 140 which sends out the vented 
deionized water to a manifold 138, it is a FMI pump (Fluid Metering of New York 
State Oyster Bay, product made from Inc.) Oyster Bay Pump Works of New York 
State Oyster Bay, and Inc. It attached and used for the pump driving gear of 
manufacture. Only an exact amount pours the solution of gas drainage finishing 
deionized water into a package ball, and these pumps suppress generating of air 
bubbles and adhesion of a lens, prevent that to which a solution overflows (water will 
adhere to the seal field of a package), and can control it to the amount of water 
suitable for check system. 

[0036] If drawing 4 is seen here, the gas drainage unit 122 for monomers is shown in 
this drawing at the detail. This gas drainage unit 122 includes the pressure field which 
consists of the side attachment wall 144, the top plate 146, and the pars-basilaris- 
ossis-occipitalis plate 148 of a cylindrical shape. The hole 130 which stands in a row 
in a vacuum pump 128 is established in the business shown in the pars-basilaris-ossis- 
occipitalis plate 148 at drawing 5 . 



[0037] The top plate 146 is attached in the side attachment wall 144 of a cylindrical 
shape using a flange 150 and O ring 152 (compressed between a flange and a top 
plate). Compression of O ring 152 and anchoring to the flange of the top plate 146 are 
performed using the bolt 156 which attaches the top plate 146 in a flange. 
[0038] The inhalant canal 121 of water is prolonged through the top plate 146, 
branches in two or more tubing of desirable equal die length by the Y shape connector 
within chamber 144a, gives the equal back pressure, and realizes a uniform flow rate 
to each branching. These tubing is connected to the silicon manifold 160. Inside a gas 
drainage tank, 2-10 silicon manifolds (it has ten tubes which penetrate gas, 
respectively) are arranged. These six manifolds are used in the desirable mode of this 
invention. The manifold 160 connects in order what has arranged two in parallel. 
[0039] The internal structure of a gas drainage unit is attached in the pair of the blocks 
167 and 168 made from Dirline which support both the pipe of a manifold, and the 
gas transparency manifold 160. The block 167,168 made from Dirline of a gas 
drainage unit may be hung from the top-face flange 146 using a harness 282,284. And 
this top-face flange 146 hangs a top-face block and a harness 286,288, and these 
harnesses 286,288 hang a base block. The water with which passage flows from the 
1st parallel array toward a top to the bottom returns to a crowning towards the 2nd 
array equipped with the tube 290. And next, it progresses to the following parallel 
array through a tube 292 from this 2nd array. Finally the water which carried out gas 
drainage progresses to the emission tubing 126 through the discharge pipe 244 toward 
a top outlet. 

[0040] While piling up in the manifold made from silicon, the gas which dissolved is 
led through the outlet of a chamber 130 by the vacuum generated with the pump 126, 
and shifts from deionized water through the tube wall of a manifold 160. When water 
approaches the crowning of a chamber, the gas which dissolved is exhausted mostly. 
[0041] One of the manifolds 160 is indicated to be drawing 12 to 13. Among these, 
drawing 12 is the partial diagrammatic view which the manifold 160 expanded, and 
drawing 18 is the 13-13' line sectional view of drawing 12 . As shown in drawing 13 , 
each manifold 10 contains two or more tubes 288 arranged by -four -three [ three ]. 
Each tube 288 is attached in the manifold anchoring blocks 294a and 294b which 
really which closes a manifold to the anchoring block 167,168 made from Dirline 
contain the closure member 296. 

[0042] In order to raise the effectiveness of extensive migration, a static mixer 170 
(the piece of them is shown in drawing 12 ) is installed in each tube of a manifold 160. 
These static mixers (Koflo of the Illinois carry shrine manufacture) are the products 
made from Dirline, a diameter is 1/4 inch and die length is 6 inches. 
[0043] An ingredient desirable for a gas permeability tube is the STHT tube made 
from Sanitech of New Jersey Andover (it manufactures from the silicone rubber of 
Q74780 medical-use grade of the Dow Coming manufacture of Michigan Midland). 
[0044] The equipment of this invention is arranged so that each manifold 160 may 
contain ten tubes. 1-/8 - 1/2 inches of 1-/16 - 1/32 inches of 1/4 inches and wall 
thickness of each tube is [ a bore ] 1/32 inch preferably, and a durometer degree of 
hardness is 80. 

[0045] From silicon or other impermeable ingredients, it can have a header tube in the 
crowning and pars basilaris ossis occipitalis of a tank, and it can come. Each makes 
these tubes the same die length so that the differential pressure which becomes flow 
the origin which imbalance produces may not arise. Subsequently to one, each header 
tube is connected to a Y shape so that the outlet of gas drainage equipment may be 
carried out. 



[0046] the stream which uses drawing 5 by this invention — it is the mimetic diagram 
of a system. In this drawing, deionized water is supplied from the recycling supply 
pipe 202 through the pneumatic valve 210 of a latching valve 204, a filter 206, a 
flowmeter 208, and the electric actuation type that controls supply of deionized water 
electrically. A check valve 212 and the manual system latching valve 204 isolate in 
order to carry out recycling of the deionized water in a conduit 202. A supply pipe 
214 supplies what carried out little measuring of a surfactant like tween 80 described 
previously. 

[0047] Deionized water is compressed with the air blanket (air blanket) supplied from 
a distribution system through the conduit 218 which has the electric actuation type 
solenoid valve 224 which was stored in the maintenance tank 216 and equipped with 
the pressure regulator 220, the air filter 222, and the rapid exhaust port 226. 
[0048] the normal operation of equipment — setting — the deionized water in a tank 
216 — 10-20psi — desirable — 15psi(s) It is compressed with the maintained blanket of 
pneumatic pressure. From the deionized water tank 216, deionized water is led to the 
1st T character manifold 232 through a conduit 228 and a filter 230, and branches in 
the style of [ two ] a process here. One of these process styles is the United States 
patent application 256,556th described above. Water is supplied to the hydration 
equipment in a number (name of invention : "the automatic gear which hydrates a soft 
contact lens, and an approach"). 

[0049] the bypass system containing a bypass valve 234 and a branch pipe 236 — a 
pair — T characters connects with a system through a conduit 238. In normal 
operation, the closedown of the bypass valve 234 is carried out, deionized water 
passes along the T character manifold 238, a latching valve 240, and the inlet-port 
tube 121, and even the gas drainage tank 122 of this invention advances, the vented 
deionized water — the time of supply — the outlet from the gas drainage vacuum tank 
122 ~ it progresses to a lens transfer nozzle and an inspection package through a 
conduit 244 and a valve 246. 

[0050] In order to take out a sample at the time of a request, the holes 248 and 250 for 
samples are formed. If the connector of the collar head in the inlet-port tube 242 and 
the outlet tube 244, an inlet valve 240 and an outlet valve 246, and a bypass valve 234 
are used, a system will be bypassed through the shunt 236 which faces to the gas 
drainage vacuum tank 122, and continuation actuation of a production line will be 
maintained at the time of wastewater. 

[0051] In the steamy recycling tubing 252, it is the United States patent application 
432,927th. As it is in a number (finishing [ transfer to name: "online steamy plumbing 
equipment" of invention, and these people ]), in order to sterilize a distribution tube 
periodically, a latching valve 254, the pressure gage 256, and a filter 258 are formed. 
In the case of normal operation, steamy supply is performed by [ as not becoming 
together with supply of the vented deionized water using the shut-off valve 260 of a 
lock type ]. These two valves isolate distributive system and it is made for a steam not 
to go into a gas drainage vacuum tank and a deionized water tank. Moreover, a check 
valve 264 is also installed so that neither deionized water nor a steam may enter into a 
system during sterilization of distributive system. 

[0052] The output of a gas drainage system branches through 1st T typeface manifold 
266 and 2nd T typeface manifold 268, and three main systems concerning the gas 
drainage finishing deionized water of this invention are obtained. In order to measure 
the pressure of each main system, the pressure gages 270 and 272 are formed. The 
pair of the precision metering pumps 140a and 140b is sent out to the lens transfer 
nozzle used in case the lens which showed gas drainage finishing deionized water to 



drawing 6 -9 is transported to the following system from a certain system. 3rd 
precision metering-pump 140c is sent out to the manifold 178 which showed gas 
drainage finishing deionized water to drawing 10 , and two or more nozzles 174. 
These nozzles measure gas drainage finishing deionized water correctly, and inject it 
into the pallet 10 with which two or more carriers 20 for an inspection package 
already explained in drawing 1 were settled. 

[0053] The gas drainage vacuum tank 122 is equipped with the vacuum gage 280, the 
vacuum port 130, the pressure-sensitive switch 282, a vacuum pump 128, and the 
exhaust port 132 that discharges air and the pressed-out deionized water in a drain 
system. As already stated, the pressure of a tank 122 is usually maintained by 4 - 
25torr using the vacuum pump 128 by which a switch change is carried out. When 
operating gas drainage equipment to usual, a small amount of deionized water 
penetrates the curve of the silicon tube 160, and is pressed out, and a vacuum pump 
128 is a diaphragm pump which can deal with little water at the time of normal 
operation. 

[0054] (Preparation before inspection) This invention is the United States patent 
application 258,556th. It suits, especially in case invention indicated by the number 
(finishing [ transfer to name: "the automatic hydration equipment of a soft contact 
lens and an approach" of invention and these people ]) carries out. 
[0055] As shown in drawing 6 , the hydration carrier 860 which carried plurality, for 
example, 32 contact lenses, moves from hydration equipment to a migration location. 
Depending on each convex lens carrier, the lens of a piece is merely conveyed. 
Subsequently to drawing 6 and drawing 7 (A), the robot concrete supply system 
equipped with 4x8 arrays 102 (recombination is also possible) of a convex lens carrier 
which carries out connection rotation locates an array in the shown upper part of 2nd 
hydration carrier 860a. 

[0056] As shown in drawing 7 (A), only one contact lens 8 is conveyed by the 
concave lens carrier 861, and is held immediately under the convex lens carrier 104 
installed on 4x8 arrays 102. The concave lens carrier 861 includes at least one port 

862 for introducing a fluid between the front face of a concave lens carrier, and a lens 
8. A fluid is supplied through the channel 866 which cut off the upper part plate 867 
bottom. This channel 866 connects a fluid manifold and two or more fluid connectors 
863, and is prolonged to the surface upper part of the concave lens carrier 861 with 
which the fluid connector 863 is best shown in drawing 6 R> 6. The fluid connector 

863 is made into a configuration which engages with the fluid coupling 864 formed in 
the 4x8 array 102 bottom, the object for fluids which supplies the fluid for migration 
used for these coupling transporting a contact lens 8 from the concave lens 
maintenance means 861 to the convex form lens maintenance means 104, respectively 
— it connects with a conduit 874. 

[0057] It is desirable that migration of a fluid twists a contact lens to pneumatic 
pressure in the mode which is transported to the robot array 102 from the hydration 
carrier 860 and which is shown in drawing 6 . therefore, the conduit 874 — the 
compressed air is sent to coupling 864 and the coupling member 864 sends the 
compressed air to the fluid coupling 863, the channel path 866, and a port 862 
delivery and shortly. 

[0058] As shown in drawing 7 (A), after hydrating a contact lens 8 at a hydration 
station, it is still moist only with water having been dropped. Furthermore, in order to 
make easy to deal with it the contact lens which became wet by bringing near a lens in 
the center within the concave surface of the lens maintenance means 861, hydration of 
the lens is carried out by the deionized water containing a little surfactant. For this 



reason, if air compression Rhine 874 is operated, extrusion with air takes place 
through a port 862, and a contact lens can be pulled up from the front face of a 
concave lens carrier to the upper part, and will engage with the convex form lens 
carrier 104. While the lens has adhered without a surfactant or this to the convex form 
lens carrier 104, a surfactant wets the front face of the convex form lens carrier 104, 
and increases the adhesion force to this front face with the surface tension of 
deionized water, and surrounding atmospheric pressure. In order to secure direct and 
exact migration in the case of migration, as for each convex form lens carrier 104, it is 
desirable that you make it located in a 1.5mm lens. 

[0059] after transporting a lens 8 to the convex form lens carrier 104, a robot concrete 
supply system equips the manifold which has two or more cup members 104 (one of 
pieces of this was shown in drawing 7 (B)) which resembled the manifold 860 in the 
array of a lens - "-- cellular ******** is carried out and it is made to move to" station 
Each cup member contains the concave surface 108 of the almost same configuration 
as the convex of the 2nd convex form lens carrier 104. Although the concave surface 
of this cup member understands that such a concave surface 108 is desirable, the same 
function is obtained also with single jet equipment. A concave surface 108 includes at 
least one port 1 10 for taking in a compression fluid through the central path formed in 
the cup member again. Although it will become easy to move a lens to the 2nd carrier 
from the 1 st carrier if a little surfactant is included in deionized water, on the other 
hand, generating of the small air bubbles 105 is caused in the layer of wrap deionized 
water for a contact lens 8. If it puts to the compression fluid which spouts a lens, the 
small air bubbles 105 will shift and disappear outside, before transporting a lens to an 
inspection carrier. In order to prevent that the negative data mistaken by automatic 
lens check system are taken, it is desirable to remove such air bubbles. Deionized 
water can also be used although the compressed air was used in the desirable mode of 
this invention. 

[0060] (Impregnation to a package carrier) As drawing 3 and 5 were explained, gas 
drainage of the deionized water is carried out in the gas drainage unit 122, and it is 
distributed to a deionized water impregnation station (it is indicated in 1 1 as drawing 
10 in detail) by two or more precision perfusion pumps 140. As shown in drawing 1 1 , 
band-conveyor 12made of rubber a equipped with the pair of a belt conveys the 
inspection carrier 10 from the package carrier loading area 1 1 (shown in drawing 3 ) 
to the deionized water impregnation station 16. In order to stop a series of inspection 
carriers 10 to the upstream of the impregnation station 16, pneumatic pressure ****** 
170 equipped with the click 171 is used. When loading with the new inspection 
carrier 10, the pneumatic pressure juice press style 170 draws a click 171, and the 
inspection carrier 10 is conveyed at the impregnation station on conveyor 12a. The 
group of the isolated jaw which was attached in another pneumatic pressure lock 
device engages with the inspection pallet 10 by the same approach, and holds this 
firmly in a package impregnation location. Two or more impregnation nozzles 174 are 
attached in the level round trip beam supporter material 176, and are connected to the 
FMI precision perfusion pump 140 through two or more tube members 178. Each 
pump is connected to each nozzle at this time. Termination of each nozzle 174 is 
carried out with the gage Teflon needle which is 16 pieces whose bores are 0.045- 
0.048 inches, and it is hung above the ball member 36 in more detail immediately on 
the package carrier 20. In the case of actuation, the pneumatic cylinder 180 firmly 
fixed to the support frames 181 and 182 makes the conveyance member 184, the 
perpendicular support 185,186, and the water Biratori attachment beam 176 go, and 
locates the tip of a Teflon needle caudad from the ball 36 with which the package 



carrier 20 became depressed. The tip of a Teflon needle is turned caudad, and it goes 
and comes back to it, and it lets this needle pass, and since about 600ml gas drainage 
finishing deionized water is filled up with a ball 36 in part, it is poured in. It can pull 
up, in order that a pneumatic cylinder 1 80 may operate and the both-way supporting 
beam 176 may lift a Teflon needle from the package carrier 20, if predetermined 
deionized water is poured into a ball 36. In case gas drainage finishing deionized 
water is poured in, it becomes unnecessary to agitate, if the impregnation needle 
which reciprocates is used. If unsuitable churning is carried out, air will be 
incorporated and it will lead to generating (it becomes the origin of the mistaken 
negative inspection result) of air bubbles. Subsequently, the inspection carrier 10 
comes out of the impregnation station 16, and goes to the edge of conveyor 12a. And 
it engages with the push conveyor which crosses the platform of stainless steel and 
pushes in the inspection carrier 10 to lens inspection loading area here. 
[0061] Although 2x8 pieces and 4x8 arrays are used in the processing section after the 
hydration concerning this invention, it could be understood in this invention that the 
array of various arrays can be used. 

[0062] 4x8 arrays of the hydration carrier 860 shown in drawing 6 differ from 4x8 
arrays of the package carrier in the lens loading area formed of the pair of a pallet 10. 
4x8 arrays to which 4x8 arrays 102 attached in the robot migration means 100 have 
the dimension of 30mm around between lenses in the hydration carrier 860 — and — "- 
- it can adjust so that cellular ******** ma y be carried out and the" station 70 may be 
stored, and if it does so, it will expand to the dimension of 30x50mm. This in the lens 
loading area (by the way, drawing 8 and 9 explain) formed of the pair of the 
inspection pallet 10 is equal to the dimension of the 3rd 4x8 array. 
[0063] A pattern that contraction arrangement of this array was carried out again at 
drawing 9 in 4x8 arrays 102 by which expansion arrangement was carried out is 
shown in drawing 8 . An array 102 contains 32 convex type lens carriers 104 which 
explained drawing 6 and 7 previously. Along with the center line of an array, four 
fluid coupling members 864 which make a conduit 863 engage with the 2nd hydration 
carrier 860 are located in a line. An array consists of four Rhine 190-193 where each 
conveys eight convex form carriers 104. Nucleus Rhine 190-193 is installed so that 
drawing 8 may explain in detail, and it may go along with the internal guidance rods 
194 and 195. The pneumatic pressure chucks 196 and 197 are formed in each ** of an 
array, and as shown in drawing 8 , they draw outside Rhine 190 and 193 which is in 
actuation and coincidence in the outermost part along with the guidance rod 194,195. 
The outermost arrays 190 and 193 are the pairs (a sign 198 shows one of pieces 
[ them ] to drawing 8 .) of internal slide ****** 5 respectively, the role to which this 
pulls out innermost Rhine 191 and 192 outside — carrying out — it conveys. At this 
time, Rhine 190 pulls Rhine 191 and Rhine 193 pulls Rhine 192. Compression spring 
199 assists dividing each Rhine of an array again. 

[0064] It should also care about that it can rotate around a turntable 103 in order to 
give suitable bearing for an array, in case an array 102 transports a lens to lens 
loading area from a hydration station. Since a turntable 103 is attached in the 1st and 
2nd connection arms, the perfect direction of three dimensions can be made to move 
among the various migration points which a robot concrete supply system gives to 
4x8 arrays. 

[0065] the interior which carries out termination of the convex form lens carrier 104 
in at least one port 111 again as shown in drawing 7 (A) and drawing 7 (B) — a 
conduit 1 10 is included. This port 111 uses a fluid for introducing into a convex form 
lens carrier and a contact lens 8 in between. Although arrays 190-193 spread so that it 



may align with each convex form lens carrier 104 when the array 102 is located above 
two or more lens carriers 20 in lens loading area It is immediately under [ it ] the 
package carrier 20 related at this time. A little (usually 300microl) gas drainage 
finishing deionized water It is sent out through a conduit 1 10 by the precision 
perfusion pump 140, and even the ball 36 of the convex form carrier 104 to the 
package carrier 20 transports a contact lens 8. If gas drainage finishing deionized 
water is used also here, from the gas which the lens was dissolving into deionized 
water, small air bubbles cannot generate and be afraid (this may serve as a "seed" on a 
contact lens 8), and can move. If a lens 8 is transported to the package carrier 20, 4x8 
arrays 102 will be crushed using a pneumatic chuck 196,197 ( drawing 8 ), and they 
will be returned to a form so that the configuration of the hydration carrier 860 may 
be suited. 

[0066] If lens loading area is loaded with the pair of the inspection carrier 10, the 2nd 
servo motor drive type push arm will transport both pallets from lens loading area 
even to an overhead double shaft conveyance carrier. This conveyance carrier takes 
out one of inspection carriers, and it picks it up in order to send to an automatic lens 
inspection station. About this, it is the United States patent application 258,557th. It 
has indicated in the detail at the number (name of invention : "the automatic gear for 
preparing a contact lens, and an approach"). 

[0067] As mentioned above, although this invention has been **(ed) and explained to 
a desirable mode, if it is this contractor, adding modification to the mode stated on 
these specifications in the range which does not deviate from the publication of a 
claim may recollect. 

[0068] The concrete embodiment of this invention is as follows. 

1) Said fluid supply means is robot equipment possessing the vacuum gas drainage 
equipment for supplying deionized water [ still finishing / gas drainage ] to said 2nd 
fluid means according to claim 1 . 

2) Said vacuum gas drainage equipment is robot equipment of the embodiment 1 
above-mentioned publication equipped with a means to produce the differential 
pressure for passing deionized water through two or more gas permeability tubes 
which think deionized water to be a vacuum chamber to gas drainage, and this gas 
permeability tube. 

3) Said vacuum gas drainage equipment is robot equipment of the embodiment 2 
above-mentioned publication further equipped with the vacuum pump which 
maintains the vacuum level in the inside of said vacuum chamber to 4 - 25torr. 

4) The process which vents said deionized water is an approach according to claim 2 
performed in vacuum gas drainage equipment in advance of the process filled up with 
said a part of inspection carrier. 

5) It is the approach of the embodiment 4 above-mentioned publication which said 
vacuum gas drainage equipment is equipped with two or more gas permeability tubes 
which were attached in a vacuum chamber and this chamber, and which are received 
for gas drainage processing of deionized water, and includes the process which 
produces differential pressure for said gas drainage process to send in deionized water 
through said gas permeability tube. 

[0069] 6) Said vacuum gas drainage process is robot equipment of the embodiment 5 
above-mentioned publication which includes further the process which maintains the 
vacuum level in the inside of said vacuum chamber to 4 - 25torr. 
7) The process which maintains said differential pressure is robot equipment of the 
embodiment 6 above-mentioned publication attained by covering the deionized water 
storing tank which supplies deionized water to said gas drainage equipment with an 



air blanket. 

8) Said gas permeability tube is equipment according to claim 3 with which a 
durometer degree of hardness is formed from the silicone rubber of 80. 

9) For 1/8-1/2 inch, and wall thickness, a bore is [ said each gas permeability tube ] 
equipment of the embodiment 8 above-mentioned publication it is [ publication ] 1 / 
16- 1/32. 

10) The bore of each of said gas permeability tube is equipment of the embodiment 9 
above-mentioned publication which is 1/4 inch. 

[0070] 1 1) The wall thickness of each of said gas permeability tube is equipment of 
the embodiment 9 above-mentioned publication which is 1/32. 

12) Said each gas permeability tube is equipment of the embodiment 9 above- 
mentioned publication bundled by two or more gas drainage manifold assemblies. 

13) Said deionized water is equipment of the embodiment 12 above-mentioned 
publication which forms serial passage if each tube of said manifold is supplied and it 
is in said manifold, forming parallel passage. 

14) Said equipment is equipment possessing the storing tank which contains further 
the deionized water which carries out gas drainage processing according to claim 3. 

15) A means to make said differential pressure occur is equipment of the embodiment 
14 above-mentioned publication which is the air blanket of ascendancy maintained in 
said storing tank. 

[0071] 16) Said manifold is equipment possessing two or more nozzles attached 
above two or more contact lens packages according to claim 3. 

17) Said manifold is equipment of the embodiment 16 above-mentioned publication 
which reciprocates perpendicularly in case deionized water [ finishing / said gas 
drainage ] is distributed to said contact lens package. 

18) It is equipment of the embodiment 17 above-mentioned publication which can be 
perpendicularly pulled up from said package if said nozzle enters perpendicularly at 
said contact lens package, and the flow of said deionized water measured precisely 
ends while the tip of each of said nozzle is immersed in said distributed gas drainage 
finishing deionized water, and the flow of said deionized water ceases as for the tip of 
said nozzle. 

1 9) It is equipment according to claim 3 which two or more contact lens carriers are 
contained in said two or more distribution points, and divides the lens anchoring side 
of a convex form in which each of this carrier stores a contact lens, and the path of the 
fluid which introduces said vented deionized water between the contact lens 
anchoring side of said convex type, and the field of a convex form. 

[0072] 

[Effect of the Invention] As explained above, according to this invention, the 
automatic gear which deals with and prepares a contact lens for inspection / package 
is offered. Moreover, according to this invention, between carriers, a lens can be 
moved and inspection of the lens in an automatic check means can also be made easy 
with the vented deionized water. And in advance of the inspection in automatic lens 
check system, the equipment from which the air bubbles generated on the surface of a 
lens are removed is also offered. In addition, the inspection approach which 
suppresses formation of air bubbles with a possibility of giving the negative data 
which were mistaken on the occasion of automatic lens inspection, to the minimum 
and which the fabricated contact lens has improved is also offered by inspecting a lens 
in the vented deionized water. According to this invention, the last is provided also 
with the equipment to which the station which blows away air bubbles with a 
possibility of giving the negative data which were mistaken on the occasion of 



automatic lens inspection was attached and which is made to move a contact lens to 
an inspection station from a hydration station. 

CLAIMS 



[Claim(s)] 

[Claim 1] It is robot equipment which moves two or more soft contact lenses to the 
2nd processing station from the 1st processing station, (a) It is the 1st frame which 
arranged two or more 1st contact lens carriers. Said carrier holds a concave lens 
maintenance side and the contact lens to transport, respectively. Said concave lens 
maintenance side This maintenance side and the 1st frame which divides the 1st fluid 
means which introduces a fluid between lenses, (b) It is the robot migration head 
which makes it easy to transport said lens to the 2nd processing station from said 1st 
processing station, (i) The lens anchoring side of convex [ to be two or more contact 
lens carriers, and for each carrier store a contact lens ] type, The contact lens carrier 
which divides the 2nd fluid means for introducing a fluid between this lens anchoring 
side and said contact lens front face, (ii) A connection robot migration head equipped 
with the robot migration means which moves said migration head to the 2nd 
processing station from said 1st processing station, (c) The 2nd frame which carried 
two or more 3rd contact lens carriers which receive the contact lens by which a fluid 
supply means to supply the vented deionized water to said 2nd fluid means, and (d) 
migration are carried out, (e) Robot equipment possessing the controller which 
operates said robot migration means and the 1 st fluid supply means, and transports 
said lens to said 2nd carrier from said 1st carrier. 

[Claim 2] The process which is the approach of inspecting and packing the fabricated 
contact lens with an automatic production line, and vents (a) deionized water, (b) The 
process which fills up a part of package carrier with the deionized water containing a 
little surface active agent which the above vented, (c) The process which removes said 
deionized water automatically from said package carrier after inspection, and 
subsequently fills up said package carrier with the physiological saline for a buffer in 
part, (d) Approach including the process which seals them on said package carrier in 
order to provide a user with said lens and the physiological saline for a buffer. 
[Claim 3] It is equipment which vents deionized water in case a contact lens is 
inspected and packed, (a) vacuum chamber, (b) Two or more gas permeability tubes 
which are attached in the interior of said vacuum chamber, and accept continuously 
the deionized water which carries out gas drainage processing, (c) A means to make 
the differential pressure for sending said deionized water through said two or more 
gas permeability tubes occur, (d) Equipment equipped with at least one precision 
metering pump which measures the manifold which distributes said vented deionized 
water to two or more distribution points, and an amount with less deionized water 
which carried out (e) degassing than 1ml, and is sent out to said each distribution 
point. 



